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BACTROBAN’ 


(mupirocin) 

Ointment 2% 
For Dermatologic Use 

DESCRIPTION 
Each gram of BACTROBAN® Ointment 2% contains 20 mg mupirocin in a 
Fbland water miscible ointment base consisting of polyethylene glycol 400 and 
polyethylene glycol 3350 (polyethylene glyco! ointment, N.F.). Mupirocin is a 
‘alu ally-occurring antibiotic. The chemical name is 9-4-[5S-(2S,3S-epoxy-5S- 
Mhydroxy-4S-methylhexyl)-3R,4R-dihydroxytetrahydropyran-2S-y!]-3-methylbut- 
E)-enoyloxy-nonanoic acid. The chemical structure is: 
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Ell. CLINICAL PHARMACOLOGY 
- Mupirocin is produced by fermentation of the organism Pseudomonas 
. Mupirocin inhibits bacterial protein synthesis by reversibly and 
-Specifically binding to bacterial isoleucyl transfer-RNA synthetase. Due to this 
pode of action, mupirocin shows no cross resistance with chloramphenicol, 
thromycin, fusidic acid, gentamicin, lincomycin, methicillin, neomycin, 
Vobiocin, penicillin, streptomycin, and tetracycline. 
Application of “C-labeled mupirocin ointment to the lower arm of normal 
ale subjects followed by occlusion for 24 hours showed no measurable 
En Apes ea («1.1 nanogram de egos per milliliter of whole blood). 
rable radioactivity was present in the stratum corneum of these subjects 
- 72 hours after application. 
Microbiology: The following bacteria are susceptible to the action of 
upirocin in vitro: the aerobic isolates of Staphylococcus aureus (including 
ethicillin-resistant and B-lactamase producing strains), Staphylococcus 
- epidermidis, Staphylococcus ies anc Streptococcus gv. 
i "y the organisms listed in the INDICATIONS AND USAGE section have 
been shown to be clinically susceptible to mupirocin. 


à INDICATIONS AND USAGE 

BACTROBAN* (mupirot UATE S indicated for the topical treatment of 
“impetigo due to: Staphylococcus aureus, beta hemolytic Streptococcus”, and 
Streptococcus pyogenes. 


-. "Efficacy for this organism in this organ system was studied in fewer than ten 
infections. 

CONTRAINDICATIONS 
This drug is contraindicated in individuals with a history of sensitivity reac- 
| lions to any of its components. 
a WARNINGS 


BA TROBAN® Ointment is y b ophthalmic use. 












NS 
eaction suggesting sensitivity or chemical irritation should occur with the 
| bf BACTR Ointment, treatment should. be discontinued and 
x priate alternative therapy for the infection instituted. 

/ with other antibacterial products prolonged use may result in overgrowth 
sceptible organisms, including fungi. 
regnancy category B: Reproduction studies have been performed in rats 
land rabbits at systemic doses, i.e., orally, subcutaneously, and intramuscularly, 
‘upto 100 times the human topical dose and have revealed no evidence of 
‘Impaired fertility or harm to the fetus due to mupirocin. There are, however, no 
"adequate and well-controlled studies in pregnant women. Because animal 
ee are not always predictive of human response, this drug should be used 
ing pregnancy only if clearly needed. 

m mothers: It is not known whether BACTROBAN® is present in 
breast o Nursing should be temporarily discontinued while using 


m 
BACTROB 
ADVERSE REACTIONS 
.he ye local adverse reactions have been reported in connection with 
TROBAN® Ointment: burning, stinging, or pain in 1.5% of 








u the use of BA 
patients; itching in 1% of patients; rash, nausea, erythema, dry skin, tenderness, 
Sw. ling, contact dermatitis, and increased exudate in less than 1% of patients. 

DOSAGE AND ADMINISTRATION 

A small amount of BACTROBAN® Ointment should be applied to the affected 

it 


area three times daily. The area treated may be covered with a gauze dressing if 
desired. Patients not showing a clinical response within 3 to 5 days should be 


Les, "ated. 
E HOW SUPPLIED 
BACTROBAN® (mupirocin) Ointment 2% is supplied in 15 gram tubes. 
(NDC #0029-1525-22) 


Store between 15° and 30°C (59° and 86°F). 
Y 0938020/B88-REV. FEB. 1988 


Reference: 
2 1. Datz on file, Medical Department, Beecham Laboratories. 
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Contempo '90 


a unique five-day CME program for all physicians 
sponsored by the American Medical Association. 


Since 1978, the authors of the annual JAMA “Contempo” 
issue have provided a distillate of the most recent far- 
reaching new developments in medicine. 

Contempo '90 brings the broad issues of medical 
specialties to life, as five of the leading authorities direct 
a CME conference unlike any you have experienced 
before. 

On Internal Medicine, Gordon Douglas. On Pediat- 
rics, Laurence Finberg. On Psychiatry, Daniel X. 
Freedman. On OB/GYN, George R. Huggins. And on 
Surgery, Claude H. Organ, Jr. But Contempo ’90 is not 
just a lecture series. You'll meet and interact with facul- 
ty, while case studies and problem-solving exercises 
help you relate what you learn to your own practice. 

The Contempo ’90 conference will be presented in 
four consecutive half-day sessions, leaving plenty of 
free time to meet with colleagues, confer with faculty 
and enjoy the resort location. 


Make plans now to attend! 


Contempo '90 

November 7-11, 1990 

The Radisson Suite Beach Resort 
Marco Island, Florida 


Participants earn 22 Category I CME credits toward the AMA PRA. 
AMA Members: $575 Non-members: $695 


To register, call 1-800-621-8335 now! 
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Articles 


Hemorrhagic Shock and Encephalopathy 


Clinical Definition of a Catastrophic Syndrome in Infants 


Enrique Chaves-Carballo, MD; Jorge E. Montes, MD; W. Britt Nelson, MD; Blair A. Chrenka, MD 


e We treated nine infants who unex- 
pectedly developed shock, seizures, and 
fever, followed by diarrhea, consumption 
coagulopathy, and hepatorenal dysfunc- 
tion. Despite vigorous treatment, three In- 
fants died and ail except one of the sIx sur- 
vivors have severe residual neurolog- 
ic abnormalities. Postmortem findings in- 
cluded cerebral edema, white matter 
petechia! hemorrhages, gastrointestinal 
hemorrhages, and fatty liver. These clini- 
copathologic features are similar to those 
previously described in 10 infants as be- 
ing due to hemorrhagic shock and en- 
cephalopathy, except for the presence of 
fatty liver in our patlents. Based on the 
combined experience of 19 infants, we 
propose diagnostic criteria for hemor- 
rhagic shock and encephalopathy that 
may facilitate recognition and differentia- 
tion from other shock syndromes in 
infancy. 

(AJDC. 1990;144:1079-1082) 


n 1983, Levin et al described the 

clinieopathologie features of hemor- 
rhagic shock and encephalopathy (HSE) 
among 10 infants who had rapid onset of 
shock, seizures, and fever, followed by 
disseminated intravascular coagulation 
(DIC), diarrhea, acidosis, and hepato- 
renal dysfunction. Despite aggressive 


Accepted for publication January 8, 1990. 

From the Departmerts of Neurology (Dr 
Chaves-Carballo) Pediatrics (Drs Chaves-Car- 
ballo, Montes, Nelson, and Chrenka), and Patholo- 
gy (Dr Chrenka), Eastern Virginia Medical School 
and Children’s Hospital of The Kings Daughters, 
Norfolk. Dr Chaves-Carballo is now with Kansas 
University Medical Center, Kansas City. 

Presented as preliminary reports at the Child 
Neurology Society meetings, Memphis, Tenn, Oc- 
tober 12, 1985, and San Antonio, Tex, October 14, 
1989, and at the San Diego Pediatric Critical Care 
Symposium, San Diego, Calif, March 5, 1987. 

Reprint requests to the Department of Pediat- 
ries, Kansas University Medical Center, 39th and 
Rainbow Boulevard, Kansas City, KS 66103 (Dr 
Chaves-Carballo). 
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medical support, seven infants died and 
three survived with severe neurologic 
deficits. Cerebral edema, gastrointesti- 
nal hemorrhages, and hepatocellular 
degeneration were described. No con- 
sistent bacterial, viral, or toxic eaus- 
ative agent was demonstrated. Fifteen 
additional patients with HSE were re- 
cently described by Levin et al.’ 


See also p 1077. 


Nine infants admitted to Children's 


Hospital of The King's Daughters, Nor- 
folk, Va, between 1980 and 1986 had 
similar clinical courses to cases of HSE 
reported from Great Britain." We be- 
lieve that HSE represents a distinct 
clinical entity and propose diagnostic 
eriteria to facilitate its recognition 
and differentiation from sepsis, toxic 
shock syndrome, hemolytic-uremic syn- 
drome, and infantile Reye’s syndrome. 


PATIENTS AND METHODS 
Clinical Features 


The clinical features in our patients are. 


summarized in Table 1. All infants were be- 
tween 1 and 6 months of age, five were male, 
and four were black. All except one infant 
(patient 7) had been previously healthy. A 
prodrome had been present for 1 to 7 days in 
four infants. All had abrupt onset of a cata- 
strophie illness manifested by respiratory ar- 
rest (four infants), coma (two infants), or 
seizures (three infants). Initial examination 
usually indicated that the infants were in 
shock (blood pressure, «50 mm Hg), febrile 
(rectal temperature, 38.9°C to 42.2°C), andin 
a coma (Glasgow Coma Scale” scores, <8). 
The clinical courses were marked by refrac- 
tory shock; persistent seizures; metabolic 
acidosis; electrolyte imbalance; and profuse, 
foul-smelling, guaiac-positive diarrhea in all 
but two infants. Several hours after admis- 
sion, clinical evidence of consumption coagu- 
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lopathy appeared in the form of excessive 
bleeding from venipuncture sites or gastro- 
intestinal hemorrhage, with moderate to se- 
vere hepatomegaly developing subsequent- 
ly. Despite intensive efforts to combat shock, 
fever, DIC, seizures, and neurologic deterio- 
ration, three infants died and five survived 
with severe neurologic deficits. The remain- 
ing patient, a 5-month-old infant (patient 6), 
received dantrolene sodium (1 mg/kg) intra- 
venously before transport to our hospital. On 
arrival, his temperature was 41.3°C, and he 
survived with only moderate sequelae. 


Laboratory Studies 


Routine laboratory studies on admission 
showed leukocytosis and thrombocytopenia 
(Table 2), Prolonged prothrombin and partial 
thromboplastin times, decreased fibrinogen 
levels, and positive fibrin split products sug- 
gested the presence of DIC. Increased ami- 
notransferase values (range, 324 to 2000 
U/L) were found in all those tested, while 
blood ammonia concentrations were normal 
in all except one patient (patient 9). In- 
creased serum bilirubin values were found in 
all infants (range, 1.6 to 6.7 mg/dL), in- 
creased lactic dehydrogenase levels in three 
infants (range, 1650 to 3888 U/L), and in- 
creased creatinine phosphokinase levels in 
one infant (1456 U/L ). Initial serum concen- 
trations of albumin, potassium, and calcium 
were normal. Hypoglycemia was not found in 
any infant. Abnormal renal funetion, on the 
other hand, was commonly encountered with 
azotemia, hypernatremia, and metabolic aci- 
dosis. Other laboratory studies, including se- 
rum-and urine toxicologic and metabolic 
screens, cerebrospinal fluid analysis, and 
bacterial and viral cultures of blood, urine, 
stool, and cerebrospinal fluid, failed to 
show any consistent abnormality. The re- 
sults of neurophysiologic studies, including 
electroencephalograms,  brain-stem audi- 
tory-evoked responses (BAERs), and so- 
matosensory-evoked responses (SSERs), 
are shown in Table 3. Electroencephalo- 
graphic studies showed diffuse slowing or 
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epileptiform activity in seven infants. The 
BAER studies showed normal patterns in 
‘four of five patients studied, while SSER 
- studies revealed attenuated or absent corti- 
cal responses in all five infants. 


Treatment 


On admission to the intensive care unit, 
-respiratory distress and hypotension were 
treated vigorously with endotracheal intuba- 
tion, mechanical ventilation, and aggressive 

` fluid resuscitation. Shock was particularly 

difficult to combat and often required large 

volumes of fluids. Vasoactive agents were 

used to support blood pressure in three in- 

fants and anticonvulsant drugs were neces- 

- sary to control seizures in five infants. After 

initial management, treatment of prerenal 

failure and electrolyte abnormalities was by 

conservative management in all except one 

infant (patient 5) who developed acute tubu- 

lar necrosis and required peritoneal dialysis. 

Cerebral resuscitation measures, such as hy- 

perventilation, osmodiuretics, and pentobar- 

bital sodium, were also implemented when 

necessary to attempt control of cerebral ede- 

ma. Consumption coagulopathy was man- 

aged aggressively with packed-cell transfu- 

sions, fresh-frozen plasma, platelet 

infusions, and vitamin K. Despite such inten- 

sive therapy, four of the infants died and five 

.of six survivors had severe neurologic 
deficits. 


Pathologic Studies 


Postmortem studies in three infants 
showed cerebral edema, scattered petechial 
hemorrhages of the white matter, pneumoni- 
tis, gastrointestinal hemorrhages, and he- 
patic centrilobular necrosis., Clear evidence 
of DIC with fibrin deposition was found in 
only one infant (patient 3). Light microscopic 
examination of skeletal muscle showed no 
abnormalities. Of particular interest was the 
presence of fatty metamorphosis of the liver 
in all three patients whose specimens were 
examined histologically. These fatty changes 
differed from those found in Reyes syn- 
drome in that both mierodroplet and macro- 
droplet deposition was evident in hepato- 
eytes. Other less common abnormalities 
were tubular degeneration (patient 5) and 
subendoeardial vacuolation (patients 3 and 


5). 
COMMENT : 


The 1983 report by Levin et al’ from 

| The Hospital for Siek Children (Lon- 
don, England) of 10 patients with HSE 

was followed by the recognition of simi- 

lar patients" in Great Britain. Patients 

with HSE were also reported from 
North America;"* the Netherlands,’ and 
Israel." A joint surveilance study by 
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Table 1.— Clinical Features in Nine Infants With Hemorrhagic Shock 
and Encephalopathy - 


Patient/Age, mo/Sex — Prodrome* 
Fever (1 d) 
None 

None 
None 
Fever (2 d) 
URI (1 d) 
None ` 
URI (7 d) , 
None 





: URI indicates upper respiratory tract infection. 


Blood 
Pressure, 
mm Hg 


Temperature, 


^ Respiratory arrest 
Respiratory arrest 
Seizures 
Seizures 
Respiratory arrest 
Unresponsive 
Seizures 
. Unresponsive 
Respiratory arrest 


Table 2. —Laboratory Values in Nine Infants With p Shock 
and Encephalopathy* 


WBC 
Count, x 10*/L 


Platelet 
Patient - 





Count, x 10°/L PT,s 


Ammonia AST, 
PTT, S Level, pmol/L. U/L 
15 57 
>100  >200 ` 
44 51 
25 82 


>100 >200 


*WBC indicates white blood cell; PT, prothrombin time; PTT, partial thromboplastin time; and AST, 


aminotransferase. 


"Table 3.—Neurophysiologic Findings in Nine Infants With Hemorrhagic Shock 
and Encephalopathy 


Patient Electroencephalogram 


— 


Diffuse slow 

Delta 2 generalized 
Suppression 1 — 
Delta 2 generalized 
Delta 2 generalized 
Diffuse slow 
Normal 

Spikes bilaterally 





2 
3 
4 
5 
6 
7 
8 
9 


i 


the British Hospital Paediatric Society 
and Communicable Disease Surveil- 
lance Centre collected 44 cases of HSE 
between 1982 and 1984." Diagnostic eri- 
teria lacked uniformity, however, and 
some patients included in the British 
surveillance report’ did not conform to 


Brainstem Auditory- 
Evoked Responses 


Somatosensory- 
Evoked 
Responses 


vas Absent 
Normal. — 
Attenuated 
Absent 
Absent 


Norrnal 
Prolonged 
Norma! — 
Normal Absent 

the typical features delineated by Levin 
et al: six had hyperammonemia, five 
had normal renal function, and four had 
no evidence of DIC. The patients from 
North America similarly differed from 
typieal instanees of this disorder be- 
cause of the absence of DIC’ and oceur- 
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Table 4.— Díagnostic Features in 19 Patients With Hemorrhagic Shock 
and Encephalopathy* 


Diagnostic Feature 
Prodromal iliness (n= 11) 
UR 


Vomiting 
Fever | 
Diarrhea 
Listlessness 


Encephalopathy (n = 19) 
Unresponsive 


Seizures 
Respiratory arrest 
Shock (n= 17) 


Fever (n - 18) 
>38°C-39°C 


>39°C-40°C 
>40°C 

DIC (n= 19) 
Gl bleeding 
Skin bleeding 
Thrombocytopenia 
Prolonged PT 
Prolonged PTT 
Fibrin split products 


Hepatic dysfunction (n= 18) 
AST level, >500 IU/L 


ALT level, >500 [U/L 
Normal ammonia level 


Renal dysfunction {n= 18) 
Elevated BUN level 


Elevated creatinine level 
Hypematremia 
Metabolic acidosis 


Levin et al, 


1983 RS Present Series 





*Values represent numbers of patients. URI indicates upper respiratory tract infection; DIC, disseminated 
intravascular coagulation; Gl, gastrointestinal; PT, prothrombin time; PTT, partial thromboplastin time; AST, 
aspartate aminotransferase; ALT, alanine aminotransferase; and BUN, blood urea nitrogen. 


Table 5.— — Proposed agit Criteria for Hemorrhagic Shock and Encaphalopáthy 
in Infants 


. Age at onset during infancy (usually 2-10 mo) 


. Acute encephalopathy (respiratory arrest, seizures, or coma) 


. Fever (rectal temperature, 39*C) 
. Shock (blood pressure, <50 mm Hg) 


. Dissemínated intravascular coagulation (excessive bleeding from skin, mucous membranes, or 
gastrointestinal tract; coagulopathy demonstrated by thrombocytopenia [«100 x 109/L], pro- 
longed prothrombin time, prolonged partial thromboplastin- time, decreased fibrinogen level, and 


fibrin split products) 


. Hepatic dysfunction (abnormal aminotransferase values greater than threefold upper limits of 


normal) 
. Normal blood ammonia values 


. Renal dysfunction (azotemia, hypernatremia, or metabolic acidosis) 
. Exclusion of similar infantile conditions (eg, septic shock, toxic shock NE, Reye’s 


syndrome, and hemolytic-uremic syndrome) 


rence beyond infancy.” Levin et al’ have 
recently described additional patients 
up to the age of 14 years. 

We propose diagnostic criteria for 
HSE in infants that may facilitate its 
early recognition and exclusion of other 
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infantile shock syndromes. These diag- 
nostic criteria are based on the salient 
clinical features as described by Levin 
et al' and found by us in a combined total 
of 19 children (Table 4). All infants were 
between 1 and 8 months of age. About 
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half of the patients developed a prodro- 
mal illness characterized by upper res- 
piratory tract symptoms, vomiting, di- 
arrhea, fever, or listlessness. Onset of 
the encephalopathy was abrupt and her- 
alded by respiratory arrest, seizures, 
and shock. Rectal temperature was usu- 
ally greater than 39°C, and blood pres- 
sure was less than 50 mm Hg. Dissemi- 
nated intravascular coagulation and 
hepatorenal failure developed within 48 
hours after admission. Blood glucose 
and blood ammonia levels were, with 
rare exceptions, normal. À list of diag- 
nostic features of HSE is presented in 
Table 5. 

The nosologie status of HSE remains 
controversial.””” Bacon et al’*” and Au- 
jurd et al^? have described similar dis- 


-ease as being due to heatstroke. In the 


past, heatstroke in infants was com- 
monly ascribed by’ pediatricians to 
overwrapping. Hemorrhagic shock and 


‘encephalopathy oecur more often be- 


tween 2 and 10 months of age, which 
represents a vulnerable period for ther- 
moregulatory balance. Heat production 
per unit of surface area reaches a maxi- 
mum after 5 months, while heat loss by 
sweating develops more slowly during 
the first year of life.”” Lack of sweating 
despite hyperpyrexia has been noted in 
infants with heat stroke and blamed on 
autonomic nervous system failure.” 
Thermoregulatory imbalance has also 
been implicated in sudden infant death 
syndrome,” and a muscle membrane 
abnormality has been identified among 
families of children who have died of 
sudden infant death syndrome. Hyper- 
pyrexia in young kittens results in high 
mortality with or without accompany- 
ing seizures.” Thus, hyperpyrexia 
seems to be a common denominator in 
several catastrophic illnesses of infan- 
ey, such as heat stroke, sudden infant 
death syndrome, and HSE. 

Pathologic reports have provided in- 
sufficient information about the central 
nervous system in infants who died of 
heatstroke. The limited descriptions bv 
Bacon et al? and Aujurd et al? suggest 
that cerebral edema and petechial hem- 
orrhages may be typical findings in both 
heatstroke and HSE. Adults who die of 
heatstroke show evidence of severe en- 
dothelial injury at the precapillary lev- 
el, which results in DIC, cerebral ede- 
ma, and  petechial hemorrhages.” 
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' Although a comparable ultrastructural 
lesion has not been demonstrated in 
HSE, it is possible that heatstroke and 
HSE in infants may be closely related, if 
not identical, disorders. 

Levin et al’ emphasized that HSE and 
Reye’s syndrome may be differentiated 
on the basis of hyperammonemia and 
fatty liver. All except one of our pa- 
tients also lacked hyperammonemia, 
but detailed histologic examination of 
the liver with fat stains from three au- 
topsied patients with HSE revealed 
both microdroplet and macrodroplet fat- 
ty infiltration in addition to centrilobu- 
lar hepatic degeneration. The specific- 
ity of microdroplet fatty infiltration of 
the liver in Reyes syndrome has recent- 
ly been questioned. Bonnell and Beck- 
with” found similar fatty changes in 
the liver from 21 children who had died 
of traumatic or sudden unexpected 
causes. Whether fatty liver is an impor- 


tant component of HSE requires clarifi- ° 


cation by more detailed histopathologic 
or ultrastructural study. Reye’s syn- 
drome in infants presents more often 
with seizures and hypoglycemia.” Fur- 
thermore, shock, hyperpyrexia, and 
DIC are unusual features of Reye’s syn- 
drome at any age. 

Hemolytic-uremic syndrome may 
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present in infancy with clinical features 
that resemble HSE. Age predilection, 
microangiopathic hemolytic anemia, he- 
patic involvement, hypertension, neu- 
rologic complications, and renal patho- 
logie features, however, allow dif- 
ferentiation of hemolytic-uremie syn- 
drome from HSE.” Similarly, the possi- 
bility that HSE may be a form of toxic 
shock syndrome has been considered.” 
Although many clinical similarities ex- 
ist between toxic shock syndrome and 
HSE, the rapid: onset of multisystem 
involvemerit and profound shock con- 
trasts with the paucity of pathologic 
findings in toxic shock syndrome." Fur- 
thermore, extensive toxicologic and 
bacteriologie investigations have failed 
to demonstrate evidence of a consistent 
pathogen or toxin in HSE. A possible 
role for the increased trypsin and de- 
creased a,-antitrypsin plasma concen- 
trations reported by Levin et al’ re- 
quires further investigation. 


In our patients, electroencephalo- — 


graphie studies yielded nonspecific find- 
ings and showed, diffuse slowing com- 
patible with toxie-metabolie encephal- 
opathy or postictal state (Table 3). Seri- 
al electroencephalograms, in contrast, 
proved to be helpful in monitoring the 
clinical course, particularly when neu- 
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New Muscle Power Test in Neuromuscular Disease | 


Feasibility and Reliability 


e We studied the feasibility, reliability, 
and reproducibility of an “all-out” 30-sec- 
ond cycling or arm cranking test of muscle 
power and muscle endurance (the Win- 
gate Anaerobic Test) in 66 girls and boys 
aged 5 to 18 years cld who had cerebral 
palsy or a myopathy. The arm and leg 
tests, given in duplicate, were feasible in 
94% and 61% of subjects, respectively. 
Reilability coefficients exceeded .95 in pa- 
tlents with spastic cerebral paisy and 
myopathies and were somewhat lower in 
those with athetotic cerebral palsy. Means 
and SDs were similar in both trials. We 
conclude that the Wingate Anaerobic Test 
is feasible, highly reliable, and reproduc- 
ible In these patients. 

(AJDC. 1990;144:1083-1087) 


Physically disabled children often 

have poor physical fitness, which 
may compromise their daily physical 
function. Affected fitness components 
include muscle strength (the maximal 
force that can be generated at a given 
joint angle), muscle power (the mechan- 
ical work performed per unit of time), 
muscle endurance ‘the ability to sustain 
force or power), range of motion, and 
maximal aerobic power (often referred 
to as “aerobie fitness”). The degree to 
which these components are affected in 
any given patient depends on specific 
pathophysiologie processes and on the 
stage of the disability.’ To formulate an 
effective therapeutic/rehabilitative ap- 
proach, the onus is on the clinician to 
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identify the affected fitness component, 
assess the degree of deficiency, and pre- 
scribe accordingly. 

Although some fitness components of 
the disabled —notably maximal aerobic 
power“—have been measured in 
the laboratory, others (mostly muscle 
strength and range of motion) have tra- 


ditionally been assessed clinically as 


part of a physical examination. Clinical 


. assessment of muscle function has in- 


cluded, among others, grading of 
strength by manual testing" and the 
rating of functional abilities.” Such 
methods, although widely used, depend 
on the dexterity, experience, and inter- 
pretation of the clinician, which poten- 
tially compromises their objectivity and 
reliability.” They also depend on the eo- 
operation and motivation of the child. 

In contrast, laboratory-based mea- 
surements of muscle function are usual- 
ly more standardized, objective, and re- 
liable. So far, such measurements have 


- been limited to the strength of the dis- 


abled child, where force is measured by 
a myometer,” cable tensiometer," 
strain gauge dynamometer," or isoki- 
netic dynamometer.“ The only pub- 
lished.test of muscle endurance in pedi- 
atric neuromuscular disease is based on 
measurement of the time that a supine 
child can hold his or her neck or straight 
leg 45° from the ground.” This test, 
although simple, was found diffieult to 
standardize and of low reliability.” 

In 1974, a test was developed at the 
Wingate Institute, Natanya, Israel, for 
measuring muscle power and muscle en- 
durance in able-bodied children and 
adults." This 30-second all-out cycling 


or arm cranking Wingate Anaerobic. 


Test (WAnT) was subsequently shown 
to be extremely reliable.” It was vali- 
dated against other indexes of short- 
term, high-intensity exercise,” the pre- 
ponderance of fast-twitch muscle 


fibers,” and glycolytic activity in the 


` muscle.”” The WAnT seems respon- 


sive to changes in performance induced 
by training.” More details were given 
by Bar-Or.? . 

The purpose of this study was to 
evaluate the suitability of the WAnT 
for children and adolescents with neu- 
romuscular disease. Specifically, we 
wanted to assess its feasibility, reliabil- 
ity and reproducibility as a test of 
upper- and lower-limb power and en- 
durance. 


SUBJECTS AND METHODS 
Subjects 


Sixty-six girls and boys aged 5 to 18 years 
old from southwestern Ontario, Canada, 
were recruited. The study was approved by 
the ethics committee of McMaster Universi- 
ty, Hamilton, Ontario. Informed consent 
was signed by the subject or, in case of minor- _ 
ity, by a parent. Thirty-eight subjects had 
cerebral palsy (CP), 27 with spasticity, 10 
with athetosis, and one with athetosis and 
ataxia; and 28 had other conditions, including 
Duchenne’s (n= 138) or Becker's (n= 5) mus- 
eular dystrophy, spinal muscular atrophy 
(n=5), congenital muscular atrophy (n—2), 
central core myopathy (n= 1), myotonic dys- 
trophy (n= 1), and Charcot-Marie-Tooth dis- 
ease (nz: 1). Physical characteristics, by di- 
agnostie groups, are summarized in Table 1. 

Diagnosis was based on clinical presenta- 
tion, muscle enzymes levels, muscle biopsy 
results, or electromyography, as relevant. 
Classification of CP was made according to 
published taxonomy. No subjects with con- 
gestive heart failure, respiratory failure, ex- 
ercise-induced bronchoconstriction, fever, 
or acute infection were included in the 
cohort. 


Design and Procedures 


Each subject made two visits to the labora- 
tory. Visit 1 included a questionnaire about 
the subject’s habitual activity”; medical as- 
sessment and the PULTIBEC (physical ac- 
tivity, upper limb, locomotion, toilet, zntelli- 
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Table 1.— Physical Characteristics of Subjects by Gender and Diagnostic Groups 


Mean + SD 


(MÀ M M M — MM HH M Ü—— PM A An À—MM— M MÀ M M Á—À M MÀ MM 


Spastic Cerebral Palsy 


Variable Male Female Total 
N 15 12 


Age, y bes P. 


Height (am  1412% 140.2> 
span) cm | 10.9 12.8 

Weight, kg 34.8 + 38.2 + 
13.0 14.7 


Total of 4 26.6 + 43.6+ 
skin folds, 50 18.0 
mm 


gence, behavior, eyes, communication) 
assessment of functional capacity,” per- 
formed by a pediatrician; body weight (sub- 
ject sitting on a calibrated clinic scale, accu- 
rate to 100 g); height (stadiometer) or length 


„by body segments (Harpenden anthropom- 


eter) in subjects who could not stand erect; 
arm span (anthropometer); and skin-fold 
thickness in triplicate (Harpenden caliper) 
from the right triceps, biceps, subscapular, 
and suprailiac sites. The child then per- 
formed the WAnT twice, once by cycling and 
once by arm cranking, with a 45- to 60-minute 
rest in between. The sequence for these two 
tests was randomized. 

For a detailed deseription of the WAnT, 
see Bar-Or” and Dotan and Bar-Or.” Brief- 
ly, this is a 30-second cycling or arm cranking 
test at “all-out” speed, against a constant 
braking force (Fleisch-Metabo mechanical 
ergometer, with pedal revolutions read con- 
tinuously by a counter, connected on-line to a 
computer; other ergometers and simpler 
means of counting pedal revolutions can be 
used as well). This force is predetermined to 
yield initially a mechanical power that is two 
to three times the subject’s maximal aerobic 
power. This power, however, cannot be sus- 
tained for more than a few seconds, and it 
subsequently declines. 

The pedal length and seat and handlebar 
positions were adjusted to suit each subject’s 
size and were duplicated in visit 2. The cy- 
cling pedals were equipped with toe clips. 
The arm cranking pedals were cylindrical. 
When necessary, the subject’s shoe or hand 
was taped to the pedal. The arm cranking 


test was done with the subject sitting on her 


or his own wheelchair, with the height of the 
pedal axle adjusted to shoulder height. ` 
The test was preceded by a 4-minute 
warmup (pedaling or arm cranking at a mild 
pace, which yielded a heart rate of 110 to 180 
beats per minute), interspersed by four all- 
out sprinting trials of 2 to 3 seconds each. 


These trials were used for learning the 
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Duchenne's Muscular 
Dystrophy 


Athetotic Cerebral Palsy 
nm —eo—_—_— anemonen 


Male Female Total Male 












Group Arms 
27 (100) 





Spastic CP 


Athetotic CP 10 (91) 
Duchenne’s MD ^ 10 (76.9) 
Other neuromuscular diseases 15 (100) 


Total 62 (93.9) 





Female 


Table 2.— Feasibility of the Wingate Anaerobic Test by Diagnostic Group 
(Sexes Combined)* 








Other Neuromuscular 


Disorders 
g ———————— M 


Total Male Female Totai 
9 6 


13.2+ 12.84 12.1 
. 29 4.5 2.7 


150.6 « 152.32 140.6+ 
41.8 22.2 15.7 


46.7 + 44.9+ 32.5+ 
13.2 20.0 10.9 


712+ 45.7+ 46.2+ 
24.8 23.0 24.4 





No. (%) Completing Test 









Neither 
0 (0) 


Legs Arms and Legs 
24 (89) 24 (89) 














5 (45.5) 5 (45.5) 1 (9) 
2 (15.4) 2 (15.4) 3 (23.1) 
9 (60) 9 (60) 0 (0) 
40 (60.6) 40 (60.6) 4 (6.1) 





*CP indicates cerebral palsy; MD, muscular dystrophy. 


sprinting task, as well as for determining the 
braking force that would subsequently be 


. usedinthe test. À 3-minute rest period sepa- 


rated the warmup from the test. On the com- 
mand "start," the subject started pedaling at 
maximal speed. Encouragement was given 
throughout the 30-second period. The test 
was followed by 2 to 3 minutes of leisurely 
pedaling or arm eranking against zero force. 
Two performance indexes were calculated: 
peak power (the highest mechanical power at 
any 3-second period) and mean power (the 
power averaged over 30 seconds). These 
were calculated both in watts and in watts 
per kilogram of body weight. 

At visit 2, the cycling and arm cranking 
tests were repeated with the use of protocols 
identical to those at visit 1, but in a reverse 
sequence. 


Data Analysis 


On the basis of the activity questionnaires, 
the subject was defined as sedentary (no 
physical activities at all), slightly active (less 
than 1 hour of total exercise per week at 
school or outside school), moderately active 
(2 hours per week), highly active (up to 6 
hours per week at school or with a team), or 
athletic (6 or more hours per week of training 
or competing). Body adiposity was calculat- 
ed as the sum of the four skin folds. 


7 


Pearsons Produet-Moment Correlation 
was used to establish test-retest reliability in 
the WAnT. A paired t test was used to deter- 
mine reproducibility, . 

A WAnT was considered feasible if the 
subject could complete it. To define the fac- 
tors that best characterized those subjects 
who were able to perform the test and those 
who could not, a stepwise discriminant analy- 
sis was performed. The statistic examined in 
this analysis was Wilks A. The following 
variables were included in the stepwise anal- 
ysis: age, Tanner stage, diagnosis, activity 
level, adiposity, physical performance ac- 
cording to the PULTIBEC scale, and limb 
function according to this scale. 


RESULTS 
Feasibility 


The ability to complete the WAnT 
was not gender related. The following 
results therefore refer to both sexes 
combined. Of the 66 subjects, 62 (94%) 
successfully performed the arm crank- 
ing test at least once. Fifty-eight (88%) ' 
completed it twice. The leg cycling test 
was completed once by 40 (61%) and 
twice by 38 (58%). Every subject. who 
completed the cycling test could also 
complete the arm cranking test. Table 2 
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wk) 


is a breakdown of completion according 
to diagnostic groups. The WAnT was 
particularly feasible for the patients 
with spastic CP and least feasible for 
those with Duchenne’s museular dys- 
trophy. It is noteworthy (last column in 
Table 2) that, excluding the Duchenne's 


muscular dystrophy group, only one pa- 
tient (with athetotic CP) could perform. 
neither the cycling nor the arm cranking. 


task. 
Reproducibility and Reliability 


Table 3 displays the mean power and 
peak power scores by diagnostic groups 
and gender. The means and variances in 
each subgroup (and in the sample as a 
whole) were similar when the two dupli- 
eate tests were compared. None of the 
between-test differences was signifi- 
cant. Overall, test-retest reliability co- 
efficients for the whole sample ranged 
from .935 to .976 (Table 4). Apart from 
the group with athetotie CP, r values 
exceeded .95 in each of the subgroups. 
Figures 1 and 2 represent the individual 
data for peak power (lower limbs) and 
mean power (upper limbs), respective- 
ly, again displaying a strong agreement 
between the duplicate tests. A similar 
pattern was obtained for the peak pow- 
er of the upper limbs and the mean pow- 
er of the lower limbs. 


. COMMENT 


The main finding in this study was the 
high test-retest reliability and repro- 
ducibility of the WAnT when performed 
by ehildren and adolescents with a neu- 
romuscular disease. Similarly, high 
test-retest reliabilities of the WAnT 


have been described for healthy chil- . 


dren (r=.95 to .97)? and healthy adults 


(72.91 to .97).** A test-retest reliabil- 


ity of .89: was obtained in 18 elderly 
people with chronic obstructive lung 
disease who performed an abbreviated 
version of the WAnT (O.B.-O., L. Ber- 
man, MD, 
Good reliability and reproducibility of 
the WAnT have also been found under 
various climatic conditions,” several 
states of hydration,” and various mol 
vational settings.” 

The high reliability and reproducibili- 
ty in our young patients, irrespective of 
their neuromuscular disability, repre- 
sents a major advantage of the WAnT 
over the previously published clinical 
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unpublished data, 1988). - 


Table 3.— Reproducibility of Limb Performance (Peak and Mean Power) in the 
Duplicate Tests by Diagnostic Group and Gender* : 


i Mean + SEM 
Mean Power, W 


Peak Power, W 


Test 1 


Spastic CP 79.9+15.8 
76.4+18.2 - 
17.3+6.9 
23.5+2.9 
23.1+7.8 
95.6 +33.8 


12.7 x:4.8 


Athetotic CP. = 


Duchenne’s MD 
Other NMD 


Test2 


Upper Limbs ` 


78.8 x: 17.1 
67.5::15.3 
19.7 € 8.3 
23.5 € 2.9 
20.6: 6.7 
94.2+33.7 
12.0+3.5 


Test 1 


56.1-- 12.0 
54.9 x: 12.9 
11.9x4.7 
18.6 x 2.1 
15.8+5.7 
69.1 +24.3 
6.9+2.9 


Test 2 


55.7 +13.4 
45,2 +10.0 
11.8+49 
16.8+2.8 

:12.0x 4.1 
63.2+21.6 

6.3+2.2 


Lower Limbs 


Spastic CP 179.4 +37.4 
160.9 +34.9 
Athetotic CP 86.0+22.5 ` 
Duchenne’s MD - 


Other NMD 210.9+54.7 





495.6+39.7 
167.2+29,9 
82.3+33.8 


201.2+52.0 


151.9+31.8: 
130.7 +22.0 
56.1 +26.6 - 


148.1 +31.0 
119.5+21.9 
66.9+ 21.9 


151 5445 16292496 


*CP indicates cerebral palsy; MD, muscular dystrophy; and NMD, neuromuscular disorders. All differences 


between duplicate scores are nonsignificant. 
TOnly two children had duplicate values. 
¿Only one child had duplicate values. 


Table 4.— Test-Retest Correlation of Peak Power and Mean Power by Diagnostic E | 
Groups (Genders Combined)* 


Upper Limb 


Peak Power 
Spastic GP 
n 


r 
Athetotic CP 
n 


T 


Duchenne’s MD 
EE: 


f 
Other NMD 


Mean Power 


Lower Limb 
SSS So 


Peak Power Mean Power 





*CP indicates cerebral palsy; MD, muscular dystrophy; and NMD, neuromuscular disorders. 


test of muscle endurance.” In the lat- 
ter, the supine child holds his or her 
neck or a straight leg at 45° from the 
floor for as long as possible. Such a con- 
dition is hard to standardize, and, as 
reported by-Hosking and colleagues,” 
this clinical test is poorly reproducible. 
It is particularly noteworthy that once 
their hands or shoes were taped to the 


pedals, even athetotie children achieved 
similar results in both trials. The above 
findings have another practical implica- 
tion: learning seems to play a minor role 
in performing the WAnT; a patient can 
reach her or his best result on the first 
trial, after a brief practice during a 4- 
minute warmup. 

Despite the severity of i dis- 
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neuromuscular disorders. 


Spastic CP 

Athetotic CP 

l Duchennes MD 
Other NMD 


r=.976 
n=58 


Mean Power, W (Test2) 


RE BT e nr NM a 


Fig 2.— Test-retest reliability of mean power during arm cranking, individual data. Broken line 
denotes identity, CP indicates cerebral palsy; MD, muscular dystrophy; and NMD, other 


neuromuscular disorders. 
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Spastic CP 
. Athetotic CP 
Duchennes MD 
Other NMD 


r= 962 
n=38 


400 . 480 


Peak Power, W (Test 1) 





Fig 1.—Test-retest reliability of peak power (lower limbs) during cycling, individual data. Broken 
line denotes identity. CP indicates cerebral palsy; MD, muscular dystrophy; and NMD, other 





Mean Power, W (Test 1) 


ability in these subjects, the arm erank- 
ing WAnT proved feasible for most 
(94%) of them, particularly those with 
spastic CP, non-Duchenne’s dystrophy, 
and muscle atrophy. Even in the group 
with Duchenne's muscular dystrophy, 
some 80% managed to complete the arm 
cranking test. The cycling task was less 
feasible, but still some 60% of all sub- 
jects completed it successfully. This 
task was particularly hard for the group 
with Duchenne’s muscular dystrophy. 
This is not surprising, bearing in mind 
the natural progression of this disease, 
which, even in early stages, affects 
large muscle groups in the lower limb, 
such as the knee extensors. Due to the 
diversity of disabilities among our pa- 
tients, it would be hard to establish a 
general profile of a patient for whom the 
WAnT is or is not feasible. 

Because of the large proportion 
(93.9%) of subjects who could perform 
the arm cranking test, the discriminant 
analysis was used only to predict those 
who could perform the leg cycling test. 
It showed that the most important pre- 
dictor was the functional ability of each 
of the lower limbs, as assessed by the 
PULTIBEC scoring system.” In 97% of 
the cases (F[1.60] 168.5, P<.001), it 
predicted correctly a child’s ability to 
perform the cycling test. As a rule, a 
child who scored 3 or higher in lower- 
limb function could complete the 30-sec- 
ond test. At this score, the patient can 


^ “walk reasonable distances at a moder- 


ate pace only" with the help of stick, 
calipers, or elbow crutches. If the pa- 
tient ean walk short or medium dis- 


` tances only (less than 200 m) at a slow 


pace or requires armpit crutches or 
tends to fall when standing (ie, 4 on the 
PULTIBEC scale), it is not likely that 
she or he will be able to perform the 
WAnT cycling test (nor, in all probabili- 
ty, an aerobic cycling test) It is note- 
worthy that once the lower limb func- 
tion was entered in the discriminant 
analysis, other predictors such as age, 
diagnosis, activity level, adiposity, and 
upper-limb function did not add to the 
discriminatory power. 

This study was not designed to assess 
the validity of the WAnT as a test of 
“anaerobic” muscle power and muscle 
endurance. Previous studies of able- 
bodied children and young adults have 
shown performance in the WAnT to be 
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well correlated with other tasks of peak 
muscle power and local muscle endur- 
ance and with biochemical and histo- 
chemical indexes of anaerobic muscle 
metabolism. Of particular interest is the 
fairly strong positive relationship be- 
tween peak or mean power and the pre- 
ponderance of fast-twitch muscle fi- 
bers.** As shown in several studies,” 
the fast-twitch fibers in several myop- 
athies are affected more than the slow- 
twitch fibers are. It is thus possible that 
the degree of functional deterioration, 
as assessed by the WAnT, might yield 
information on the degree of histologic 
damage in such conditions. This is a sub- 
ject for further investigation. 

The cost of the equipment for this test 
depends on the type of cycle ergometer 
and on the manner by which pedal revo- 
lutions are counted. The Fleisch ergom- 
eter, as used in this project, costs $4000 
to $4500. However, much less expen- 
sive mechanical ergometers ($800 to 


1. Bar-Or O. Pathophysiological factors which 
limit the exercise capacity ofthe sick child. Med Sci 
Sports Exerc. 1986;18:216-282. 

2. Carroll JE, Hagberg JM, Brooke MH, Shu- 
mateJB. Bicycle ergometry and gas exchange mea- 
surements in neuromuscular diseases. Arch 
Neurol. 1979;36:457-461. 

3, Haller RG, Lewis SF, Cook JD, Blomqvist 
CG. Hyperkinetic circulation during exercise in 
neuromuscular disease. Neurology. 1988;33:1283- 
1287. 

4. Sockoloy R, Irwin B, Dressendorfer RH, 
Bernauer EM. Exercise performance in 6- to 
il-year-old boys with Duchenne muscular dys- 
trophy. Arch Phys Med Rehabil. 1911,58:196-201. 

5. Brooke MH, Griggs RC, Mendell JR, Feni- 
chel GM, Shumate JB, Pelligrino RJ. Clinical trial 
in Duchenne dystrophy, I: the design of the proto- 
col, Muscle Nerve. 1981;4:186-197. 

6. Aids to the Evaluction of Peripheral Nerve 
Injury. London, England: Medical Research Coun- 
cil; 1943:11-46. 

7. Scott OM, Hyde SA, Goddard C, Jones R, 
Dubowitz V. Effect of exercise in Duchenne muscu- 
lar dystrophy. Physiotherapy. 1981;67:174-176. 

& Vignos PJ, Watkins MP. The effect of exer- 
cise in muscular dystrophy. JAMA. 1966;197:843- 
848. 

9. Florence JM, Pandya 3, King WM, et al. Clin- 
ical trials in Duchenne dystrophy: standardization 
and reliability of evaluation procedures. Phys Ther. 
1984;64:41-45, 

10. Vignos PL, Spenzer GE, Archibald KC. 
Management of progressive muscular dystrophy of 
childhood. JAMA. 1963;184:103-110. 

11. Edwards RHT, Hyde S. Methods of measur- 
ing muscle strength and fatigue. Physiotherapy. 
1977;63:51-55. 

12. Fowler WM, Gardner GW. Quantitative 
strength measurements in muscular dystrophy. 
Arch Phys Med Rehabil, 1961,48:629-644. 

13. Edwards RHT. Studies of muscular perfor- 
mance in normal and dystrophic subjects. Br Med 
Bull. 1980;36:159-164. 


AJDC — Vol 144, October 1990 


$1500) ean be used for clinical testing in 
the physieian's office. These ergome- 
ters are identical to those widely used 
for aerobic stress testing of adults. If 
needed, they can be modified for pediat- 
rie populations." They can also be 
modified for arm testing. Pedal revolu- 
tions need to be counted periodically 
throughout the 30-second test. In this 
study, a personal computer was con- 
nected to the ergometer for automated 
counting and for on-line calculation of 
mechanical power. Other, less expen- 
sive, methods are also available, The 
most suitable one for a physician's office 
would be to mount on the bike a mechan- 
ically or electromagnetically tripped 
electric switch (which will create a pulse 
each time the pedal passes by it) and 
eonnect it to the “standard” lead of an 
electrocardiograph. By knowing the pa- 
per speed of the electrocardiograph, 
one can then count the pedal revolutions 
throughout the test. 
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Coma Scales in Pediatric Practice 


Jerome Y. Yager, MD, FRCPC; Bruce Johnston, PhD; Sahashi S. Seshia, MD, FRCP(C&E) 


e Interobserver variability for six coma 
scales was assessed prospectively on a 
sample of 15 comatose children, by two 
physicians, in a double-blind fashion. The 
six Scales were the Glasgow Coma Scale, 
the Simpson and Reilly Scale, the. Chil- 
dren's Coma Score, the Children's Ortho- 
pedic Hospital and Medical Center Scale, 
the Jacobi Scale, and the 0 to IV Scale. 
Interobserver variability was measured by 
using disagreement rate and the « statis- 
tic. The results from both methods were 
generally concordant. The disagreement 
rate for the various items In the different 
scales ranged from a high of 0.20 to a low 
of 0.03. The disagreement rate was greater 
than 0.10 for verbal responses in the Chil- 
dren's Coma Score and Glasgow Coma 
Scale and for both items In the Children’s 

_ Orthopedic Hospital and Medical Center 
Scale. The disagreement rate was 0.10 or 
less for the 0 to IV Scale and for all items in 
the Simpson and Reilly and Jacobi scales. 
The relatively high interobserver agree- 


:ment for these scales makes them more 


suitable for the pediatric setting than the 

other three scales, since good agreement 

is essential for interpreting data rellably, 

both in clinical practice and for research. 
(AJDC. 1990;144:1088-1091) 


The Glasgow Coma Scale (GCS)! is 

widely used to assess comatose pa- 
tients. Interobserver agreement for the 
three items in the original 14-point GCS 
has been tested in adults who were co- 
matose after head injury”. The GCS was 
described by Teasdale and Jennett' 
from a center dealing mainly with 
adults, but no information was provided 
about the ages of patients under study. 
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Many of the responses in the GCS re- 
quire an adult level of neurodevelop- 
mental function and cannot be easily 
graded in those under 10 years of age.” 
Therefore, the GCS is not readily appli- 
cable to young children suffering from 
traumatic or nontraumatic coma.** 
Shaywitz’ suggested that the role of 
the GCS in assessing children suffering 
from nontraumatic coma remains to be 
defined, and Hennes et al’ recently rec- 
ommended that “the routine use of the 
GCS in classifying severity of head inju- 
ry in children” be reevaluated. A num- 
ber of other scales have also been de- 
scribed for use in comatose children. 
Most are based on the GCS. The reliabil- 
ity of a scale is influenced by interob- 


server agreement. We report the re- 


sults of a prospective study designed to 
compare interobserver agreement for 
six coma scales. 


SUBJECTS AND METHODS 
Clinical Data 


Comatose children admitted to the Pediat- 
ric Intensive Care Unit of the Children’s 
Hospital, Winnipeg, Canada, between Sep- 
tember 1986 and December 1987, were in- 
cluded in the study provided they could be 
examined by two observers (J. Y. Y., a junior 
pediatric neurology fellow, and S.S.S., a se- 
nior pediatric neurologist), within a half- 
hour period of each other (to minimize the 
possibility of clinical change in the interval) 
and within 24 hours of admission. Neonates 
were exeluded. The observers did not see 
each other examine the patients and filled out 
separate data sheets that listed the items in 
the six coma seales (Table 1). 

The six scales were as follows: the revised 
15-point GCS,’ the Simpson and Reilly (SR) 
Scale, the Children’s Coma Score* (CCS), 
the 0 to IV Seale,*” the Children’s Orthopedic 
Hospital and Medical Center (COHMC) 
Scale,” and the Jacobi Scale." 

The investigators did not discuss their in- 
terpretation of the terms in the coma scales 
before the study, and no attempt was made 
to train the junior observer before or during 
the study, to minimize training bias and to 
mimic the clinical practice setting. 

The study was approved by the Faculty 
Committee on the Use of Human Subjects in 


Research, Faculty of Medicine, University 
of Manitoba, Winnipeg. 


Statistical Data 


Data were analyzed at the end of the study 
period by one of us (B.J.). Three separate 
methods were used to assess agreement: (1) 
disagreement rate (DR), as proposed by 
Teasdale et al’ (these authors regarded DRs 
of 0.08 to 0.22 as indicating relatively consis- 
tent agreement); (2) the x statistic"; and (3) 
weighted x," the weights assigned being 
those described by Fleiss. A « value of 0 
reflects chance agreement; greater than 
chance agreement leads to positive values of 
k, and less than chance agreement leads to 
negative values.” Landis and Koch” provid- 
ed the following “clearly arbitrary," but now 
generally accepted, guidelines for interpret- 
ing «: less than 0 indicates poor agreement; 0 
to 0.20, slight agreement; 0.21 to 0.40, fair 
agreement; 0.41 to 0.60, moderate agree- 
ment; 0.61 to 0.80, substantial agreement; 
and 0.81 to 1, almost perfect agreement. 


RESULTS 


Sixteen children met the entry crite- 
ria. Data were analyzed for 15 children 
beeause one of the two data sheets on 
patient 7 was misplaced. Their ages 
ranged from Z months to 17 years, with 
a mean age of 3 1/2 years and median of 16 
months. Eleven children were comatose 
from nontraumatic causes and four from 
traumatic causes. All were intubated at 
the time of assessment. 

The DR for the various items in the 
coma scales ranged from a high of 0.20 to 
a low of 0.03 (Table 2). Results obtained 
with the k statistic were generally in 
accordance with those of the DR (Table 


2), a lower DR being associated with a 


relatively higher k value. The confi- 
dence intervals and the P values for k 
(Table 2) may be unreliable because of 
the small sample size and because the K 
statistic is only asymptotically normally 
distributed. There were some differ- 
ences between the values for individual 
items obtained with k and weighted k 
statistics. These differences did not al- 
ter interpretation. Hence, values for 


. weighted k are not included in the table. 
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- Criterion 


. Ocular response 
Pursuit 


Extraocular movements intact, pupils 


reactive 


Extraocular movements impaired or pupils 


fixed 


Extraocular movements paralyzed and 


pupils fixed 
Verbal response 
Cries 
Spontaneous respirations 
Apneic 
Motor response 
Flexes and extends 


Withdraws from painful stimuli 


Hypertonic 
Flaccid 


Cortical function 


Purposeful, spontaneous movements 
Purposeful voice-evoked movements 


Painful stimuli localized 


Nonpurposeful movements/global 


withdrawal 
Decorticate posturing 
Decerebrate posturing 
Flaccidity 
Brain-stem function 
intact 
Dep:essed 


Absent but breathing spontaneousiy 


Absent and apneic 
0-IV Scale** 


present 


Spontaneous arousal absent; semipurposive/ 
avoidance motor response to stimuli; 


cough/gag depressed 


Arousal in form of motor response only to 
iniense, sustained, painful stimuli; cough/ 


gag absent 


Not aroused by even intense, sustained, 
painful stimuli; cough/gag absent 


Eye opening 
Spontaneous 
To speech 
To pain 
None 

Best verbal response 
Oriented 
Confused 
Inappropriate words 
Inccmprehensible sounds 
None 





Arouses spontaneously and to stimuli 
Stuporous; spontaneous arousal rare; roused 
readily but briefly by stimuli; cough/gag 






















Scale . 





Jacobi" 


Table 1.—Coma Scales in Pediatric Practice* (cont) 


Best motor response 
Obeys 
Localizes 
Withdraws 
Abnormal flexion 
Extensor response 
None 


Best verbal response 
Fixes, follows, recognizes, laughs 
Fixes and follows inconstantly, recognition 
uncertain 
Arouses at times 
Motor restlessness, unarousable 
Complete unresponsiveness 
Best motor response 
Obeys 
Localizes 
Flexion 
Extension 
None 
Eyes open 
Spontaneous 
To speech 
To pain 
None 
Oculovestibular response 
Normal 
Tonic-conjugate 
Minimal dysconjugate 
No eye movements 
Nonreactive pupil 


Eye opening 
and Spontaneous 
To speech _ 
To pain 
None 
Best verbal response 
Oriented 
Words 
Vocal sounds 
Cries 
None 
Best motor response 
Obeys commands 
Localize pain 
Flexion to pain 
Extension to pain 
None 
Normal aggregate score 
Birth-6 mo 9 
>6-12 mo 11 
>1-2y 12 
>2-5y 
>5 y 


_ Criterion 






— NO BON 
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*CCS indicates Children’s Coma Scoret; COHMC, Children's Orthopedic Hospital and Medical Center”; and GCS, Glasgow Coma Scale.’ See original articles 


fcr details. 


COMMENT 
` The study was done because informa- 
tion from coma scales is used to make 
important management decisions, such 
as determination of prognosis. Assess- 
ment of interobserver agreement is de- 
sirable under such circumstances and 


essential if the data are to be used in 


clinical research”. 
The DR was relatively high (>0.10) 
for the verbal responses in the GCS and 
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CCS seales, likely reflecting the diffieul- 


ty in assessing verbal responses in co- 


matose children. Orientation and confu- 
sion may be difficult to test even in the 
conscious child, and verbal responses 
may be “incomprehensible” by adult 
criteria. | 

The DR was also relatively high (0.15) 
for both items on the COHMC scale. 
The COHMC and CCS scales give a low 


'seore for apnea, and ambiguities may 


arise in those who are intubated. 

The DR was less than 0.10 for the SR 
Scale. There was less overall disagree- 
ment for the items in the SR Scale than 
for those in the GCS, CCS, and COHMC 
scales. The DR for the verbal responses 
in the SR Scale was slightly less than 
the DR for the verbal response in the 
Jacobi Scale. Furthermore, the aggre- 
gate scores in the SR Scale are age de- 
pendent (Table 1). The SR Scale may, 
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Table 2.—Disagreement Rate (DR) and « Statistics* 


Coma Scales and Items DR 


Brain stem 
0-IV Scale** 


GCS 
Verbal 


Motor 
. Eye opening 


Jacobi"! 
Verbal 


Oculovestibular 
Motor 
Eyes open 


Simpson and Reilly? 
Verbal 


Motor 
Eye opening 





' x Statistics 


SE Cl Pt 


0.10, 0.66 
0.10, 0.76 
0.05, 0.59 


0.01, 0.45 
0.07, 0.63 
0.30, 0.93 


0.13, 0.25 
0.17, 0.63 
0.07, 0.53 


0.11, 0.55 
0.10, 0.58 
0.17, 0.81 
0.12, 0.79 


0.24, 0.44 
0.40, 0.02 
0.08, 0.66 


*C] indicates confidence interval (95.44%); CCS, Children's Coma Score*; COHMC, Children's Orthopedic 
Hospital and Medical Center; and GCS, Glasgow Coma Scale.” 
tP value is one tailed. The value is for one level of the distribution, the alternate hypothesis being x =0. 


therefore, be superior to the GCS, CCS, 
COHMC and Jacobi Scales for the entire 
age spectrum of pediatric practice. 

It has become commonplace to sum 
the items in the GCS.'** Summed scores 
are also used to describe coma severity 
in the CCS, COHMC, Jacobi, and SR 
scales. Verbal response and eye open- 
ing may be difficult to test and score 
in head-injured patients who are intu- 
bated or aphasic or who have swollen 
eyelids.” Levy et al” did not find it use- 
ful to generate a coma score in their 
study of nontraumatic coma in adults 
because many of their patients were in- 
tubated.” Teasdale et al" pointed out 
that the information conveyed by the 
coma score is less than that contained in 
the.individual three responses and that 
the three responses are not equally 
weighted. Hence, information is lost 
when scores are summed,” and such 
scores are inadequate for describing 
clinical status. Teasdale et al" empha- 
sized that each response in the GCS 
should not only be considered separate- 
ly but also be supplemented by other 
neurologic data. Their patients under 
treatment are never described by the 
total scores." Starmark et al” suggest- 
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ed that “further studies on the reliabil- 
ity of the GCS sum score are needed.” 
These comments on the GCS also apply 
to scales modeled after it. 

The DR was relatively low and the « 
value relatively high for the 0 to IV 
Scale. This scale meets the definition of 
a “single line scale”; observations are 
combined for assessing responsiveness, 
thereby reducing the problem created 
by intubation, aphasia, and swollen eye- 
lids.” All patients in our study were 
intubated early in their clinical course. 

Several methods have been applied to 
the analysis of interobserver agree- 
ment. The simplest and most frequently 
used is the overall proportion of agree- 
ment.“ This method is satisfactory for 
binary data but may not reflect the mag- 
nitude of disagreement in ordinal or 
nominal data.” We used the DR because 
it includes and, therefore, conveys in- 
formation about the degree of disagree- 
ment and because it had been previously 
used to assess observer variability for 
the GCS.’ ; 

The x statistie was also used because 
it corrects for chance" and is now fre- 
quently used to assess agreement. 
Weighted x was also tried because it has 


been reported to be superior to « for 
ordinal data.” Results obtained with K 
and weighted « were not appreciably 
different in our study. 

In our study, results obtained with 
the use of the DR were generally in 
accord with those using the « statistic. 
A lower DR was usually associated with 
arelatively higher k value. The relative- 
ly low « value despite a relatively low 
DR for the SR verbal response is a re- 
flection of the differences between 
these two statistieal measures of agree- 
ment. The low DR suggests that the 
degree of disagreement was relatively 
small. The low x value does not take this 
factor into account but implies that 
chance played a major role. We suggest 
that DR and x statistics may give com- 
plementary information in studies of in- 
terobserver agreement, the former pro- 
viding greater information about the 
degree of disagreement and the latter 
mainly assessing the role of chance. 
Further discussion regarding the rela- 
tive merits and statistical aspects of 
DR, x statistic, and weighted k in stud- 
ies of our type is beyond the scope of this 
article. 

Our study was a simultaneous cross- 
comparison of six coma scales. Absolute 
values for DR and « may, therefore, be 
less important than identifying the 
scales and items for which interob- 
server agreement with either or both 
methods was relatively high. For the 
same reason, changes in the clinical 
state in the interval between exam- 
inations by the two observers cannot 
explain differences in interobserver 
agreement between the scales. 

Two possible shortcomings of our 
study should be addressed. First, only 
two observers were used. However, 
ethical and practical considerations lim- 
it the number of examiners who can as- 
sess acritically ill, comatose child within 
a short time of each other. In addition, 
our attempts to involve a pediatric in- 
tensivist, a pediatric resident, and Pedi- 
atric Intensive Care Unit nurses were 
unsuccessful because of their multiple 
clinical commitments. Koran” pointed 
out that studies of clinical reliability 
“should focus on agreement between 
two physicians or perhaps three,” as 
this more closely reflects clinical prac- 
tice. Our results may be influenced by 
the background of the two observers, 
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one (S.S.S.) a pediatrie neurologist and 
the other (J. Y. Y.) a pediatric neurology 
fellow. The observers did not discuss 
the coma scales before or during the 
study, not only to minimize the bias ere- 
ated by their backgrounds but also to 
simulate clinieal settings; frequently, 
individuals discussing a comatose child 
have not had previous deliberations on 
their respective methods of using a 
scale. 

The second possible shortcoming re- 
lates to the sample size of 15. Teasdale 
et al’ had 16 patients in their study, and 
numbers have been similar in several 
studies of observer variability.”” Sam- 
ple sizes are limited in studies of our 
type because of the practical difficulty in 
getting the same set of observers to 
examine patients within a short time of 


- each other.” 


Intraobserver variability cannot be 
tested in situations such as coma. Clini- 
cal findings can change rapidly in such 
circumstances, and the clinician will be 
biased by his or her initial examination if 
the second is repeated too soon after the 
first.” 

The age range of patients in our study 
is representative of that referred to pe- 
diatric institutions. The use of a single 
scale in this population and in such insti- 
tutions enhances interobserver agree- 
ment. Our data suggest that the 0 to IV, 
SR, and Jacobi scales may be well suited 


for pediatric practice since interob- 
server agreement was relatively good 
for them. Our findings should be consid- 
ered tentative until confirmed by a 
study with larger numbers. 

Physicians should be aware of the lim- 
itations of the GCS and of solely using 
summed scores generated from such 
scales to describe comatose children. 
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Linear Growth Response to Exogenous Growth 


Hormone in Children With Short Stature 


I. David Schwartz, MD; Cheng-Shih Hu, MS; Dorothy I. Shulman, MD; Allen W. Root, MD; Barry B. Bercu, MD 


e Response to growth hormone (GH) 
therapy was evaluated In 38 short children 
(28 males and 10 females; <1% In height 


for chronologic age [CA]) who were clini- . 


cally categorized into three groups based 
on their endogenous mean 24-hour GH 
concentration (mean 24-hour GH) and 
peak GH response to two or more provoc- 
ative agents (peak GH). All patients were 
treated with biosynthetic somatropin (hu- 
man growth hormone) (0.15 to 0.30 mg/kg 
per week) injected subcutaneously three 


`. to seven times per week for a mean dura- 


tion of 12.5 months. Group 1 consisted 
of 17 subjects (CA, 12.5+2.9 years 


[mean x SD]; bone age, 9.4+ 2.9 years; 


height velocity [HV], 3.4 + 1.8 cm/y; peak 
GH, 5.8+2.6 ug/L; mean 24-hour GH, 
1.7+0.6 ug/L; and Insulinlike growth fac- 
tor-I, 0,40 + 0.24 U/mL. Group 2 consisted 
of 10 subjects (CA, 11.7+ 2.7 years; bone 
age, 9.2+3.0 years; HV, 3.4+1.6 cm/y; 
peak GH, 16.4+5.2 pg/L; mean 24-hour 
GH, 1.7+ 0.5 ug/L; and insulinlike growth 


factor-I, 0.49+0.27 U/mL. Group 3 con- 


sisted of 11 subjects (CA, 12.7 + 2.2 years; 
bone age, 10.2+2.4 years; HV, 3.5- 
1.5 cm/y; peak GH, 22.5+ 8.6 ug/L; mean 
24-hour GH, 3.8+1.1 pg/L; and insulin- 


. {Ike growth factor-I, 1.07 + 0.69 U/mL. Fol- 


herapeutie options and strategies 


have been broadened for treating 
the short-statured child since the com- 
mercial availability of biosynthetic so- 
matropin (human growth hormone). 
Hence, it has become increasingly im- 
portant to identify those growth-re- 
tarded children who may benefit from 
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lowing administration of somatropin, an 
Increase (A) in HV of 2.0 cm/y or greater 
occurred in 94% (16/17) of the group 1 
subjects (AHV of 5.1+ 2.6 cm/y), in 90% 
(9/10) of the group 2 subjects (AHV of 
4,3 + 2.2 cm/y), and In 73% (8/11) of group 3 
subjects (AHV of 3.7 + 2.3 cm/y). However, 
regardless of provoked and/or endoge- 
nous GH secretory dynamics, 88% of the 
children whose pretreatment HV was 2.0 
cm/y or less, 94% whose pretreatment HV 
was between 2.0 and 4.0 cm/y, and 79% 
whose pretreatment HV was greater than 
4.0 cm/y increased thelr HVs to 2.0 cm/y or 


greater while they were receiving soma- . 


tropin. Significant negative correlations 
were observed between AHV and pretreat- 
ment HV (r= —.67), AHV and GH concen- 
tration expressed as a 24-hour area under 
the curve (r= — .33), and AHV and peak GH 
(r= —.34). In conclusion, 87% (33/38) of 
children with stature less than the first 
percentile, mean HV of 4.0 cm/y or less, 
and mean bone age of 2.7 years less than 
CA responded to 1 year of somatropin 
treatment with acceleration in HV regard- 
less oftheir endogenous and/or provoked 
GH values. 
(AJDC. 1990;144:1092-1097) 


somatropin therapy. The question of 
how to select short children for treat- 
ment with somatropin remains unan- 
swered; 24-hour endogenous growth 
hormone (GH) profiles may detect pa- 


tients with GH neurosecretory irregu- . 


larities, but the practical utility of 24- 
hour GH ‘secretory profiles has been 
questioned.' Prior studies in children 
with normal provoked GH secretion 
demonstrated that in 40% to 80% of 
such patients, there was an increase in 


height velocity (HV) during somatropin * 


therapy. It has been proposed that such 
patients represent a heterogeneous 
group and reflect a spectrum of abnor- 
malities in the synthesis and secretion of 
GH.*" We examined the linear growth 
response to exogenous somatropin in a 


heterogeneous group of skort, poorly 
growing children with a variety of GH 
secretory dynamics. 


PATIENTS AND METHODS 


The effects of somatropin on -inear growth 
rate were evaluated in 38 short children who 
had undergone both provocative testing and 
quantitation of spontaneous secretion of GH. 
No child had gonadal dysgenesis, malnutri- 
tion, or identified underlying systemic or 
psychologic disease. All patients were euthy- 
roid at the time of study; those patients with 
central hypothyroidism were receiving thy- 
roxine replacement. The heights of all but 
one patient were less than the first percen- 
tile; patient 21 was at the third percentile. All 
patients underwent testing of GH secretion 
with two or more pharmacologic agents (0.5 
g/kg of arginine intravenously; 0.075 to 0.1 
U/kg of insulin intravenously; 250 to 500 mg 
of levodopa [L-dopa] by mouth; and 0.1 mg/m’ 
of clonidine by mouth), as well as 24-hour 
evaluation (sampling every 20 minutes) of 
endogenous GH secretion.’ An adequate GH 
response was defined as a peak GH concen- 
tration (peak GH) to a provocative agent of 
10.0 ug/L or greater. (The daza were also 
analyzed, defining normal GH secretion as 
peak GH response after stimulation of >7.0 
ug/L. Although the number of patients with- 
in each group varied slightly, there were no 
significant differences in the observations to 
be presented.) For purposes of statistical 
analysis, the patients were categorized into 
three groups (Table). 


Group 1 


The peak GH response to all provocative 
testing was less than 10 pg/L (n=17, 14 
males and three females); the pretreatment 
(pre-HV) was 4.0 cm/y or less, with five ex- 
ceptions as follows: patients 1 and 4 were 
prepubertal boys growing 5.9 and 6.4 cm/y, 
respectively; patient 7, a prepubertal girl 
with deficiencies of thyrotropin and adreno- 


corticotropin secretion receiving thyroxine 


and cortisol replacement, was growing 
5.0 em/y; and two pubertal boys (patients 14 
and 17) with inappropriately low insulinlike 


- growth factor-I (IGF-I) concentrations for 
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f ~~ Clinical Summary and Laboratory Data in Patient Groups* 





24-h TEE Pre- Somatropin No. af SC 
BMI, Í GH, AUC, IGF-1, Pree AHA, Pr» ABA, — HV, , Pre-HVz AHVz Dose, Injections/ 
PallenUSex CA,y kg/m pofl pgmn uml HA, y y BA, y y cm/y BA,y BA.y mg/kg per Week wk 
1/M4 71 166 63 26 1723 0.30 29 . 1,1 -3.3 17 5.9 10  -14 18 0.25 3 
ana} 78 162 7.6 1.0 289 0.33. 44 12 60 10 30. 53 -34 63 0.30 3 
3/Mt 98 17.4 6.0 2.0 451 0.26 6.0 0.9 70 05 14 ^ 47 -50 52 0.30 3 
AME 98 140 35 15 12 0.22 74 2.0 90 25 6.4 2.1 14 323 0.30 3 
SIMt 10.0 145 6.8 13 563 0.54 59 13 #80  ... 31 50 -32 ... 0.30 7 
&Mt 120 197 86 16 1140 0.16 73 13 9.0. 1.5 2.9 65  -32 94 0.30 7 
7/Ft 12.0 17.4 3.5 19 663 0.28 68 15 63 15 5.0 35  -11 ' 46 0.30 3 
8/M 12.1 164 39 1.2 1223 0.28 65 18 80 1.0 3.2 57  -31 7.8 0.15 3 
Mt 122 15.3 6.3 22 1546 O39 . 71 08 10.0 13 3.5 20 -24 31 0.30 6 
10Ft 125 185 1.0 <1.0 0 0.22 48 17 78 10 0.8 11.3 | -5.9 143 0.30 3 
11M 143 160 81 26 1926 094 ^ 92 18 15 1.0 0.5 891  —61 103 0.30 3 
12/FF. 144 179 1.0 «1.0 0 0.18 18 17 120 0.0 1.3 68  -64 6.2 0.30 3 
Mt — 146 186 — 30 1.2 185 02 97 11 115 00 ' 3.0 46  -27 62 0.30 3 
li 14/M 15.3 262 84 2.3 915. 0.41 11.4 18 130 10 - 57 36 -08 07 0.25 3 
15/M 33 27 75 10 -388 0.55 ^" 129 1.4 133 07 33 56 -37 32 0.25 3 
| 16/M 15.6 25.5 88 22 1400 0.81 107 18 13.0 0.5 3.8 63  -27 46 0.30 3 
17/M 121. 17.3 8.3 2.55 2954 0.79 93 29 115 10 59 34 00 29 0.30 7 
Mean + SD XA | En 
e. 125 182 5.8* 1.7 969 ^ 0.40 79 145 94 10 3.4 51  -29 56 0.28 3.9 
£29 +35 +268] +0.68} +785)  x024j +28 +04 +29 £06 +18 +26 +22 +35 +0.04 £17 
Group 2 | 
18/MT 7.5 161 108 2.1 1307 032 ° 45 12 55 15 4.3 33 -21 42 0.30 3 
19/Mt 78 158 136 ^ 12 634 0.23 46 12 50 10 . 23 65  -35 71 0.30 3 
Ort — 92 142 AB 19 90 08. 57 11 45 23 72 25 -18 32 015 3 
AME — 110 147 114 . 18 1462 056 81 09 10.0 0.0 3.8 13-19 18 0.30 7 
22/MF 12.0. 154 265 1.4 859 0.26 7.6 1.2 100 13 4.6 22-08 33. 0.30 7 
23Fp 127 192 18.6 22 1287 1.10 88' 15 100 05 0.6 79 -59 86 0.18 3 
24/F 133 189 13.1 1.0 39 0.32 10.2. 1.2 15 30 07 65 -63 147 0.30 3 
25/M 142 149 201 1.2 597 0.41 9.7 14 115 05 34 30 -22 40 0.30 7 
26/M 143 16.1 12.3 20 917 0.60 90 18. 120 05 33 44 -24 42 0.30 7 
4 27/M 149 191 158 24 1558 0.35 112 1.8 115 15 5.3 5.8 04 49 0.30 7 
f Mean + SD iP . l 
» 11.7 164 | 164 1.7 962 0.49 79 13 92 1.2 3.4 43  -26 5.5 0.27 5.0 
£27 419 +52 +0.59 +464) +0278 +24 403 #25 x09 +15 +22 121 +38 0.06 +21 
Group 3 | i l 
2B/Ft 9.9 13.1 41.9 3.1 23383 0.73 56 08 6.8 0.7 4.1 15  -20 19 0.49 3 
28/Mt 103 158 .235 34 277 049 °  Á 6&9 12 6.5 e. 308 37  -33  ... 030 7 
30Mt ^ 107 12.7 15.2 40 3288 1.16 58 08 10 15 48 18 -08 23 0.30 7 
31F 10.7 163 35.0 O 1.72 82 05 135 0.0 1.5 19  -26 20 0.30 7 
| 32/Ft 11.9 146 17.9 3.2 3025 2.39 69 1.4 83 17 .32 59 -29 73 ° 0.25 7 
| 33/Mf 127 164 13.5 34 2147 0.43 88 10 85 05 2.8 27 -34 36 0.15 6 
34/Ff 13.0 142 17.6 5.5 5646 1.86 88 15 12.0 s. 46 32 -34  ... 030 7 
35/M 143 189 212 2.8 2408 122 96 22 120 .2.0 4.6 62 -05 18 0.19 3 
36/MF — 148 160 211 6.3 5147 > 0.49 94 1.0 15 00 33 31 -23 4.2 0.15 3 
37/M 155 179 23.2 44 3701 1.13 10.2 17 110 16 5.9 2.5 13 16 0.30 7 
38/M 16.2 167 17.9 3.3 e. 048 113 20 13.0 e. 07 90 -57 ... 6,30 7 
Mean + SD ME. 
eo 127 157 225 3.8 3386 1.07 84 13 103 10 3.5 37  -23 3.1 0.27 5.8 
+22 +19 +86 +1.1 +1246 +0.69 17 +05 +24 +08 +15 +23 +1.8 +2.0 +0.09 +1.9 


*CA indicates chronologic age; BMI, body mass index; GH, growth hormone; AUC, 24-hour area under the curve; IGF-I, insulin-like growth factor-1; Pre, RT HA, height age; BA, bone age; HVz, 
height velocity z score; and SC, subcutaneous. 
{Tanner stage | throughout the study period. 
}Tanner stage | when samatropin (human growth hormone) therapy started. 
- §Group 1 vs group 2, P« DO. 
{Group 1 vs group 3, P< 005. 
§Group 2 vs group 3, P0001. = 
#Group 2 vs group 3, P<.05. 
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bone age (BA) were growing 5.7 and 
5.0 em/y, respectively. Ten patients re- 
mained prepubertal (Tanner breast/genita- 
lia) throughout the study period. One girl 
(patient 12) advanced to Tanner stage III 
during treatment. Ten patients had idiopath- 
ie hypopituitarism with one or more hor- 
mones replaced; two children (patients 2 and 
15) had received cranial irradiation; and one 
each had schizencephalic porenchelaphy (pa- 
tient 10), pituitary hamartoma (patient 8), 
craniopharyngioma (patient 12), status post- 
meningitis (patient 18), and unclassified cen- 
tral nervous system disease (patient 9). 


Group 2 


The peak GH response to any one provoca- 
tive test was 10 pg/L, and the mean 24-hour 
GH concentration (mean 24-hour GH) was 
2.5 WL or less (n= 10, seven males and three 
females); the pre-HV was 4.0 cm/y or less, 
with four exceptions as follows: patients 18 
and 22, prepubertal boys growing 4.3 and 
4.6 em/y, respectively; patient 20, a prepu- 
bertal girl growing 4.7 em/y; and patient 27, a 
pubertal boy with an inappropriately low 
plasma IGF-I concentration for BA and pre- 
HV of 5.3 em/y. Four patients remained pre- 
pubertal throughout the study period. One 
male (patient 22) advanced to Tanner stage 
II, and one female (patient 23) progressed to 
Tanner stage IV. One patient (patient 21) 
had received cranial irradiation. Two (pa- 
tients 18 and 24) had "empty" sella turcica by 
intracranial imaging. 


Group 3 


The peak GH response to any provocative 
test was 10 ug/L or greater, and the mean 24- 
hour GH was greater than 2.5 ug/L (nz 11, 
seven males and four females). These short 
children displayed a range of pre-HV; five 
remained prepubertal throughout the study 
period; one male (patient 33) advanced to 
Tanner stage II, and another (patient 36) 
progressed to Tanner stage III; two patients 
(patients 28 and 35) had empty sellae (one 
with Noonan’s syndrome); one each had Rus- 
sell-Silver syndrome (patient 30), status 
postmeningoencephalitis with seizures (pa- 
tient 38), and a cyst of the septum pellucidum 
(patient 31). 


Treatment 


Patients were treated with biosynthetic 
recombinant somatropin at a dosage of 0.15 
to 0.30 mg/kg per week (one patient received 
0.49 mg/kg per week) that was injected sub- 
cutaneously three to seven times weekly per 
the preference of the attending endocrinolo- 
gist. Thirty-six children received somatrem 
(methionyl human growth hormone); two pa- 
tients received natural-sequence somatro- 
pin. The children were examined every 3 
months. 
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Assays 


The GH response was measured with a 
polyclonal double-antibody radioimmunoas- 
say," with interassay and intra-assay coeffi- 
cients of variation of 13.7% and 7.8%, respec- 
tively. The IGF-I was measured with 
reagents obtained from the Nichols Insti- 
tute, San Juan Capistrano, Calif, with inter- 
assay and intra-assay coefficients of varia- 
tion of 13.6% and 8.7%, respectively. 
Skeletal maturation was assessed by the 
method of Greulich and Pyle.” Pubertal stag- 
ing was assessed by the method of Tanner, “ 
utilizing breast development for girls and 
genital development for boys. 


Statistics 


The data were examined by one- and two- 
way analyses of variance, the independent t 
test, and multiple linear regression analysis. 
Scheffe's test was used to minimize the rate 
of type I errors; however, because of the 
number of comparisons across variables, 
some inflation of risk for type I errors may 
have been introduced. Data are expressed as 
mean+SD, except when so indicated. A P 
value of .05 or less was considered to be 
significant. By using cluster analysis,” a 
curve for the 24-hour GH secretory pattern 
was established, and the 24-hour area under 
the curve (AUC) was calculated and ex- 
pressed as micrograms per liter per minute. 
The AUC was not calculable by this method if 
four or more data points (of 73) were missing. 
The HV SD scores (2 scores), based on chro- 
nologie age (CA; HVz CA) and BA (HVz 
BA), were calculated based on normal data 
provided by Smith.” 


RESULTS 


Clinical findings in the three patient 
groups are presented in the Table. At 
onset of somatropin therapy, the three 
groups were similar in CA, body mass 
index, midparental height (data not 
shown), height age, BA, pre-HV (which 
was established over a mean observa- 
tion period of 11.1 months [range, 4.5 to 
30 months], and pre-HVz. The mean 
duration of treatment was 12.6 months 
(range, 12.0 to 15.0 months), 12.5 
months (range, 11.5 to 14.0 months), 
and 12.5 months (range, 11.5 to 14.0 
months) for groups 1, 2, and 8, 
respectively. 

By selection, the mean 24-hour 
GH was significantly greater in group 3 
children (8.8+1.1 ug/L) than that in 
groups 1 (1.7 +0.6 pg/L) and 2(1.7+0.5 
pg/L) (P<.0001 for both groups). The 
AUC was significantly greater in group 
3 children compared with groups 1 and 2 


(P<.0001 for both groups). The correla- 
tion between the mean 24-hour GH and 
AUC was high (r=.96, P<.0001). The 
mean peak GH response to stimulation 
was greater in group 3 (22.5+8.6 ug/L) 
and group 2 (16.4+5.2 pg/L) children 
compared with group 1 (5.8+2.6 pg/L) 
(P<.0001 and P<.001, respectively). 
Plasma IGF-I concentrations were 
higher in group 3 patients (1.10+0.69 
U/mL) compared with group 1 (0.40+ 
0.24 U/mL, P<.005) and group 2 chil- 
dren (0.49+0.27 U/mL, P<.05), The 
plasma IGF-I concentration correlated 
with the mean 24-hour GH (rz.5, 
P<.005) and with the AUC (r=.65, 
P<.0001). 

After 1 year of somatropin ther- 
apy, there were no differences in 
post-height age, post-BA, post-HV, 
post-HVz scores (data not shown), the 
incremental increases in HV (AHV), or 
AHVz scores among the three study 
groups. Compared with pretreatment 
growth rates, HV accelerated signifi- 
cantly after administration of somatro- 
pin in all three groups (P<.0001 for all 
groups). Compared with pretreatment 
values, HVz scores (HVz CA and HVz 
BA) also increased significantly after 1 
year of somatropin administration 
(HVz CA: P<.0001, P<.001, and 
P<.01 for groups 1, 2, and3, respective- 
ly [data not shown]; HVz BA: P<.0001, 
P<.0001, and P<.0005 for groups 1, 2, 
and 3, respectively). 

In no group was there increased skel- 
etal maturation relative to the increase 
in growth. The effect of somatropin 
treatment on epiphyseal maturation 
was assessed by determining the mean 
ratios for Aheight age/ABA). This ratio 
was 1.5 for group 1 patients, 1.6 for 
group 2 patients, and 1.1 for children in 
group 3. 

In addition to the high correlation be- 
tween AUC and the mean 24-hour GH 
previously noted, there were significant 
correlations between the peak GH re- 
sponse to stimulation and AUC (r= .47, 
P«.005) and the mean 24-hour GH 
(r=.47, P<.005). No correlation exist- 
ed between the mean 24-hour GH and 


- CA, body mass index, midparental 


height, pre-height age, pre-HV, pre- 
HVz, or AHV. 

Negative correlations were found be- 
tween AHV and pre-HV (Fig 1; 


r= — .67, P<.0001), between AHV and 
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Fig 1.—Incremental change in height velocity (AHV) during 1-year administration of somatropin 
(human growth hormone) compared with pretreatment height velocity (pre-HV) (r= — .67, 
P<,0001). Open squares indicate group 1; closed circles, group 2; and closed triangles, group 3. 





AUC, u.g/L:min (Thousands) 


Fig 2.—Incremental change in height velocity (AHV) during 1-year administration of somatropin 
compared with area under the growth hormone curve (AUC) (endogenous growth hormone 
secretion) during 24 hours of measurement (r= — .33, P«.05). Open squares indicate group 1; 
closed circles, group 2; and closed triangles, group 3. 


AUC (Fig 2; r= —.33, P<.05), and be- 
tween AHV and peak-stimulated GH 
(Fig 3; r= —.34, P«.05). Log transfor- 
mation of the data did not significantly 
modify the relationship (data not 
shown). By use of quadratic fit, these 
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‘ data did not demonstrate a curvilinear 


relationship (data not shown). A weak 
direct correlation existed between AHV 
and body mass index (r=.34, P<.05) 
but not between AHV and plasma IGF-I 
concentrations. There was no rela- 


tionship between the AHVz CA and 
the mean 24-hour GH, AUC, or peak 
GH; the inverse relationships between 
AHVz BA and the mean 24-hour GH, 
AUC, and peak GH were weakly signifi- 
cant (r= —.40, r= —.88, and r= —.35, 
respectively; P<.05 for all groups). 
After 12 months of therapy, there 
were no differences in the mean total 
weekly dosage of somatropin received 
by the three groups (Table); however, 
the mean frequency of injections per 
week was significantly greater in group 
3 compared with group 1 (5.8+1.9 vs 
3.9+1.7; P<.05). There were no corre- 
lations between AHV or AHVz and the 
dosage or frequency of administration 
of somatropin or significant differences 
among the three groups in mean AHV 
related to the dosage and frequency of 
administration of somatropin, as exam- 
ined by two-way analysis of variance. 


COMMENT 


Other investigators have demon- 
strated improved growth rates in soma- 
tropin-treated short children without 
classic GH deficiency." Kaplan? re- 
ported that 42% of normal short chil- 
dren (normal GH secretion in response 
to provocative stimuli) maintained an 
accelerated increment in HV of 2.0 em/y 
or greater compared with pre-HV dur- 
ing 2 to 6 years of somatropin therapy. 
Endogenous GH secretion was not stud- 
ied in these patients. The present inves- 
tigation attempted to identify short 
children with “normal” GH secretion 
based on the results of provocative and 
physiologie studies, thus allowing the 
study of “short normal” patients. 

Several workers’ have reported 
studies of endogenous 24-hour GH se- 
cretion in short children with normal 
provoked GH secretion who were later 
treated with somatropin. Chalew et al” 
studied 11 poorly growing children with 
normal GH responses to provocative 
agents but “low” endogenous GH seere- 
tions, as assessed by integrated concen- 
trations of GH throughout 24 hours. Af- 
ter 8 months of treatment, the mean 
incremental increase in HV was 3.2 
em/y. Albertsson-Wikland" reported 
that 17 of 18 prepubertal short normal 
children had an increase in HV of of 2.0 
cm/y or greater during somatropin ad- 
ministration. Unlike the present study, 
that investigation recorded no relation- 
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AHV, cm/y 


ship between the peak-stimulated GH 
response and AHV, between peak GH 
and the 24-hour GH secretion (AUC 
over baseline), or between the pretreat- 
ment growth pattern and the response 
to somatropin administration. Hind- 
marsh and Brook” demonstrated in- 
creased HVz scores after somatropin 
therapy in 16 short prepubertal children 
who secreted adequate GH both endog- 
enously and in response to pharmaco- 
logie stimuli. The results of the present 
study confirmed these data and demon- 
strated a significant relationship be- 
tween the absolute AHV, as well as the 
AHVz BA, and parameters of endoge- 
nous GH secretion. These investiga- 
tors" had previously reported a posi- 
tive, nonlinear (asymptotic) relation- 
ship between pre-HVz scores of short 
normal children and the amount of GH 
secreted during 24 hours; poorly grow- 
ing children secreted less GH. Howev- 
er, our data did not reveal a relationship 
between pre-HV or pre-HVz and AUC 
for GH secretion or the mean 24-hour 
GH. Recently, Lin et al” found no corre- 
_ lation between the mean pooled 24-hour 
GH concentration and pretreatment 
growth rate or between the mean 
pooled 24-hour GH and change in 
growth rate after 6 months of somatro- 
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GH, pg/L 


Fig 3.—Incremental change in height velocity (AHV) during 1 year ofsomatropin (human growth 
hormone) therapy compared with peak serum growth hormone (GH) concentration after a 
provocative agent (r= — .34, P<.05). Open squares indicate group 1; closed circles, group 2; 
and closed triangles, group 3. 


pin therapy; they too noted a negative 
correlation between AHV and pre-HV 
in somatropin-treated short children. 
Present data agree with those observa- 
tions and those of Albertsson-Wikland” 
of an inverse relationship between AHV 
and endogenous GH seeretion ex- 
pressed as the AUC. 

Attempts have been made to predict 
which children will benefit from exoge- 
nous somatropin with accelerated HV. 
The results of the present study confirm 
prior observations that patients who 
grow more slowly experience a greater 
acceleration in growth rate during so- 
matropin therapy than do more rapidly 
growing short children. At present, this 
seems to be the best way to select chil- 
dren for a trial of somatropin therapy. 
As derived from Fig 1, 88%, of short 
children who were growing 2.0 em/y or 
less increased their HV after initiation 
of somatropin; 94% of those children 
who were growing between 2 and 4 em/y 
increased HV by 2.0 em/y or greater 


after somatropin therapy. In the chil- - 


dren who were growing greater than 
4.0 em/y, 79% increased HV by 2.0 em/y 
or greater during somatropin admini- 
stration. 

The present data also show that pa- 
tients with higher endogenous 24-hour 


GH seeretion, as reflected by the AUC 
(but not the mean 24-hour GH), re- 
sponded less well to exogenous soma- 
tropin. Similartothe data of Hindmarsh 
and Brook" and others, the present 
study shows that increased height was 
not at the expense of excessive advance : 


 inskeletal maturation. 


Interestingly, the present data re- 
veal an inverse relationship between 


. the peak GH response to provocative 


agents and AHV. This correlation was 
similar to that between AUC and AHV. 
Corroboration from other studies is nec- 
essary to confirm the implications of this 
finding. 


CONCLUSION 


. Preheight velocity remains a vital 
factor in determining the response to 
somatropin therapy; in the majority of 
poorly growing children, despite their 
GH secretory dynamics, HV increases 
during the first year of somatropin ther- 
apy. Long-term follow-up will be neces- 
sary to determine if final stature is ulti- 
mately increased in these and other 


- similarly treated short children. Re- 


cently, Kaplan and Grumbach” have re- 
ported that only 18% (8/24) of non- 
GH-deficient children treated with so- 
matropin had an increase in final height 
greater than 2.5 em over initial height 
prediction. The optimal dosage and fre- 
quency of administration of somatropin 
to non-GH-defieient patients were not 
determined in this study or in the pres- 
ent data. Further work, including risk- 
cost/benefit ratio analysis, is required 
to determine the optimal dose and fre- 
quency of somatropin to those children 
below the first percentile in stature, 
growing less than 4.0 em/y who do not 
have classic GH deficiency. 
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ENERGY CRISIS 


The lethargic, hypotonic child. The fretful infant who doesn't eat. No specific 
evidence of disease...yet something clearly is wrong. 


Fortunately, pediatricians are now identifying a cause of these and other 
similarly perplexing symptoms: an inability to metabolize fatty acids. One cause 
of this problem is primary systemic carnitine deficiency. 


Why children require adequate carnitine 


Carnitine is essential for fatty-acid oxidation and synthesis in energy production. 
Carnitine deficiency results in loss of energy and toxic accumulations of free 
fatty acids. When carnitine supply is inadequate, heart and skeletal muscle 
activity may be severely impaired. 


Primary systemic carnitine deficiency may be associated with the following: 
«hypoglycemia + congestive heart failure e cardiomegaly 
e hypotonia e neurologic disturbances + cardiac arrest 
e hepatomegaly «progressive myasthenia — «impaired growth and 
e hepatic coma e» lethargy development in infants 
« encephalopathy 


Because oral carnitine therapy has been proven effective in primary systemic 
carnitine deficiency in children and because it has little or no toxicity,’ 
CARNITOR” (levocarnitine) should be considered in all suspected cases 

of this syndrome. 


So safe, there are no contraindications 


CARNITOR? has no serious side effects apart from mild diarrhea, which 

is easily reversible with dosage adjustment or discontinuance. Because mild 
Gl complaints have been reported, tolerance should be monitored closely 
during the first week and after any dosage increase. 


Pediatric dosage: 50-100 mg/kg/day of CARNITOR" Tablets or CARNITOR* 
(100 mg/ml) Oral Solution. 


2 
ZNI 
(LEVOCARNITINE) (8898876163 


THE ONLY PRESCRIPTION FORMULATION IN TABLETS AND ORAL SOLUTION 


See brief summary of CARNITOR” (levocarnitine) prescribing information on the adjacent page. 
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Nix™ Creme Rinse—the best for up to two weeks. And the 
way to kill lice and nits—is active ingredient in Nix has been 








now available without a tested for safety in children as 
prescription. young as two months. 


Until now, only products with Put anxious parents at ease. Rec- 
pyrethrins were available OTC. ommend Nix. It's the best way— 


Now Nix, with the unique Rx or OTC-to kill lice and nits. 
ingredient permethrin, offers — 
these advantages: Call 1-800-FOR-LICE to report 


W. outbreaks in your community. 
Only Nix is up to 99% effective ——————————— — — ————— 
1. Brandenburg K, Deinard AS, DiNapoli J, 


with just one 10-minute ap plica- Englender SJ, Orthoefer J, Wagner D. 1% permethrin 


tion Only Nix keeps on working cream rinse vs 1% lindane shampoo in treating pedic- 
ulosis capitis. Am J Dis Child. 1986;140:894-896. 


to protect against reinfestation 2. Data on file, Burroughs Wellcome Co., 1990. 


i Copr. € 1990 Burroughs Wellcome Co. All rights reserved. NX 009 
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kill lice and nits. 
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Purpose. — This department is intended to share information concerning educational efforts in the broad field of pediatrics. We welcome 
studies on the following topics: undergraduate and graduate education in medicine and allied health occupations; continuing education of health 
professionals; education of patients and families; and health education for the general publie, the community, and organizations that contribute 
to the promotion and improvement of the health of children. 


Editorial Comment. — We think that we are offering the best possible training for our residents, but how is that measured? How about asking 
our graduates how the training prepared them? Taras and Nader report such an evaluation, and the results are revealing. See how this applies 


to your program. —H.D.A. 


Ten Years of Graduates Evaluate a 
Pediatric Residency Program 


Howard L. Taras, MD, Philip R. Nader, MD 


e Ten years of graduates (1979 through 
1988) from a pediatric residency program 
with a primary care track were surveyed 
for their perceived level of comfort gained 
in training for 28 different content/spe- 
cialty areas of pediatrics and for their rec- 
ommendations for increasing emphasis/ 
time during residency for these areas. The 
response rate was 73%. The highest levels 
of comfort and fewest recommendations 
for increasing emphasis were for neonatal 
problems and health maintenance. The 
lowest perceived comfort levels and the 
most recommendations for increasing 
emphasis were for economics of pediatric 
practice and sports medicine/orthope- 


valuation of a residency program is 
essential to maintaining and im- 
proving the degree to which its educa- 
tional goals are achieved. Although no 


single evaluative method alone is suffi- 


Accepted for publication March 26, 1990. 
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CA 92103 (Dr Taras). 
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dics. Graduates from the primary care 
track of the pediatric residency program 
expressed more comfort than did regular 
track graduates for some, but not all, ar- 
eas of pediatrics emphasized in the prima- 
ry care track program. Graduates of the 
first 5 years of study were not as comfort- 
able with their training overall as were 
graduates from the most recent 5 years. 
This survey method and its results can 
provide useful information to medical 
educators faced with evaluation and revi- 
sion of pediatric residency training pro- 
grams. 
(AJDC. 1990;144:1102-1105) 


cient, surveying graduates of a training 
program is an essential component to 
the evaluation process.’ Previous sur- 
veys of graduates from pediatric resi- 
dency programs have proved to be use- 
ful for evaluating many facets of the 
training experience." It has been 
shown that skills graduates of a residen- 
cy program consider to be important in 
medical practice are not necessarily the 


same skills that they were prepared to 
perform.’ 

The health care needs of children and 
the goals of pediatric residency training 
have changed considerably since the 
last evaluation surveys were done. 
There has been an increasing trend to- 
ward ambulatory care of patients to de- 
crease expensive inpatient manage- 
ment. Children with special medical 
needs have been deinstitutionalized and 
are now mainstreamed into regular 
school classrooms.* Behavioral and de- 
velopmental aspects of pediatric prac- 
tice, once termed the “new” morbidity,’ 
are no longer new. Dealing with normal 
and aberrant behavior and development 
should have been integrated into the 
established domain of pediatric medi- 
cine. There are doubts about the extent 
to which residency programs with pri- 
mary care tracks are increasing the 
quantity and competence of pediatri- 
cians in primary care careers." Finally, 
as the economic nature of medical prac- 
tice becomes complicated with numer- 
ous third-party payment options and as 
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corporations become increasingly in- 
volved with health care management, 
there may be a greater obligation for 
training programs to educate on the eco- 
nomies of practicing medicine. To inves- 
tigate these issues, we conducted a sur- 
vey of the last 10 years of graduates. 

The University of California, San 
Diego, graduated its 10th year of pedi- 
atric trainees from its two-track resi- 
dency program in 1988. Survey of the 
perceived comfort of our graduates for 
specific content areas of pediatrics is a 
part of an ongoing self-examination de- 
signed to evaluate our success in meet- 
ing new challenges placed on residency 
programs. 

Physicians’ self-rating of perceived 
comfort or competence is grounded in 
behavioral theory.’ Social learning the- 
ory would suggest that physicians’ be- 
haviors are highly correlated with their 
perceived competence for a given task. 
As such, survey of physician self-rating 
of comfort may be indicative of their 
medical practices. 

We studied the perceived compe- 
tence/comfort of 10 years of graduates 
with the aim of answering several spe- 
cific questions: (1) Does the overall per- 
ceived comfort with practicing pediat- 
rics, using those skills learned in 
residency, differ between early and re- 
cent graduates? (2) In which content/ 
specialty areas do graduates feel more 
comfortable and in which do they feel 
less comfortable? (3) Is comfort with 
specific content/specialty areas associ- 
ated with enrollment in the primary 
care track? 


METHODS 


Pediatric residents who completed their 
training between 1979 and 1988 and who 
spent at least 2 consecutive years in the Uni- 
versity of California, San Diego, pediatric 
residency training program were mailed a 
questionnaire. This population included 
graduates of the primary care track and of 
the regular track. All house officers had their 
own weekly primary care clinies, attended 
didactic sessions on primary care issues, and 
worked in the general pediatric clinics of the 
university-associated hospitals and at a local 
health maintenance organization. Graduates 
of the primary care track received additional 
training: they administered and supervised a 
hospital's primary care clinic and had 1 extra 
month of didactic and practical experience 
for learning, behavioral problems, develop- 
mental issues, and school and community 
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health. Formal courses on practice manage- 
ment were not standard features of either 
track. 

Addresses were available for 90% of grad- 
uates so that 82 questionnaires were sent. 
The questionnaire surveyed graduates on 
those elements of the program that were 
considered to be goals of our training, 
amounting to 28 different pediatric subspe- 
cialties and learning areas. Respondents rat- 
ed their comfort on skills gained during resi- 
dency for each element of the program on a 
seven-point scale (with 1 indicating most 
comfortable and 7 indicating not prepared) 
and their recommendation to increase the 


Comfort With Skills 


emphasis or time spent during residency on 
that topic on another seven-point scale (with 
lindicating no need to increase and 7 indicat- 
ing greatest need). Analyses were conducted 
on all responses using the SPSS-X statistical 
package." 


RESULTS 


Sixty of 82 graduates returned com- 
pleted questionnaires (7396 response 
rate). Nonrespondents were evenly dis- 
tributed among all 10 graduating years. 
Seventy-one percent of the respondents 


Emphasis/Time During 


Gained During Residency Residency 
m 


Very 


Little Not 


n 
No Need Great Need 


Comfortable Uneasy Prepared to Increase to Increase 


1-2 9 478 8 7 


1234567 


Normal newborn problems 
Intensive care-neonatology 
Health maintenance 


(immunizations, anticipatory 


guidance, screening tests, 
accident prevention) 


Genetics and dysmorphology 


Intensive care—pediatric 
Infectious disease 
Respiratory problems 
Nutrition/feeding 
Nephrology/urology 
Metabolic disorders 
Trauma and emergency 
Allergy/immunology 
Hematology 

Cardiology 

Oncology 

Neurology 
Gastroenterology 

Ear, nose, and throat 
Endocrinology 
Behavior problems 


Developmental delay and 
school problems 


Dermatology 
Adolescent medicine 
Ophthalmology 


Community resources (drug 
programs, parent support 
groups, social services, 
public health resources) 


Psychiatric disorders 
Sports medicine/orthopedics 


Economics of pediatric practice 


Total average 


1.52+0.72 
1.60 +0.74 


1.71+0.98 
2.03 + 0.84 
2.15+1.02 
2.20+1.35 
2.27 +0.89 
2.47+1.20 
2.52+0.92 
2.76+ 1.35 
2.78+ 1.47 
2.92+ 1.20 
2.93+1.31 
2.95+ 1.33 
2.98+ 1.18 
3.07 + 1.03 
3.12+1.15 
3.12+1.19 
3.20+ 1.35 
3.41+1.30 


3.63 + 1.40 
3.73 * 1.46 
3.75 x 1.55 
4.22 *- 1.41 


4.73 * 1.72 
4.80 +1.28 
5.02 + 1.43 
5.78 * 1.60 
3.127 0.58 


2.05 + 1.46 
1.63 — 1.16 


2.04 +1.43 
2.23 * 1.40 
2.53 + 1.56 
2.24+ 1.50 
2.52 * 1.50 
2.68 + 1.34 
2.65 + 1.54 
2.56 + 1.55 
3.03 + 1.75 
3.60 + 1.66 
3.05 — 1.72 
3.35 + 1.75 
2.79 + 1.69 
3.53+1.73 
3.26+ 1.71 
3.62+ 1.52 
3.65 + 1.65 
4.04+1.69 


4.02+ 1.62 
4.71+1.53 
4.05+1.89 
4.30 + 1.89 


5.02 + 1.68 
4.67 +1.35 
5.19 — 1.42 
5.43 — 1.70 
3.43 +0.91 
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were male. Among the 60 respondents, 
10 were in fellowship training during 
the time of the survey. Among those not 
in training, 37 (74%) were either prac- 
ticing primary care pediatrics (general 
or adolescent) or subspecializing in de- 
velopmental/behavioral pediatrics. The 
other 13 (26%) practiced in non-primary 
care subspecialties. Three respondents 
practicing emergency medicine were in- 
cluded in the latter group. Gender and 
year of graduation were not significant- 
ly associated with career choice. Eight 
(16%) of the 50 respondents who were 
not in fellowship programs were prac- 
ticing part-time, six of whom were fe- 
male and five of whom were in office- 
based practices. Thirty-eight percent of 
female respondents practiced only part- 
time compared with 6% of male respon- 
dents (P<.001). 

Ratings varied from 1.52 (most com- 
fortable) in “normal newborn problems” 
to 5.78 (least prepared) for “economics 


of pediatric practice.” The average 
scores for each learning area surveyed 
are listed in order of decreasing comfort 
in Table 1. 

The highest recommendations for an 
increase in emphasis or time during res- 
idency were given for areas of pediatrics 
in which graduates felt least comfort- 
able (Table 1). There were no significant 
differences between the “recommenda- 
tion” score and the “comfort” score 
when analyzed separately for each of 
the 28 different learning areas. 


Primary Care Track vs Regular Track 


Among all graduates not in fellowship 
training, 83% of primary care track and 
69% of regular track graduates chose 
primary care or developmental/beha- 
vioral careers. These figures are not sig- 
nificantly different. Primary care track 
graduates felt more comfortable with 
the skills they learned in residency for 
dealing with “health maintenance” and 


Table 2.—Mean Response by Residency Track for Items Having Significant Differences* 
| Track 


Regular 
(n=42) 


Primary 
Care (n — 18) 


Significance, P Value 


Health maintenance 
(immunizations, anticipatory 
guidance, screening tests, 
accident prevention) 

Developmental delay and 
school problems 


*Values represent "comfort with skills," rated on a scale from 1 (very comfortable) to 7 (not prepared). 





*developmental delay and school prob- 
lems" (Table 2). There were no signifi- 
cant differences in comfort for other 
surveyed learning areas. 


Recent vs Early Graduates 


Respondents were almost evenly dis- 
tributed between the initial five (n= 29) 
and the most recent five (n 231) gradu- 
ating classes. In the program as a 
whole, recent graduates reported more 
comfort with skills gained during resi- 
dency than did early graduates. In the 
individual learning areas, this was sig- 
nifieantly true for "health mainte- 
nance,” “respiratory problems," “cardi- 
ology,” “gastroenterology,” “adoles- 
cent medicine,” and “community re- 
sources” (Table 3). Early graduates rec- 
ommended more time/emphasis during 
residency for “developmental delay and 
school problems" than did recent 
graduates. 


COMMENT 


Our 73% response rate to the survey 
confirms that the use of graduates to 
evaluate a program is feasible. It may 
indicate that most graduates regard 
their own perspectives to be valid and 
important information for residency 
program evaluation. 

A high proportion of female gradu- 
ates are not in fellowship training and 
responded that they do not practice full- 
time. No data were collected on how 


Table 3.—Mean Responses by Year of Graduation for Items Showing Significant Differences — 


Comfort With Skills 
Gained During Residency* 


1985-1988 
(nz31) 


1978-1984 
(n=29) 


Significance, 
P Value 


Health maintenance 
(immunizations, anticipatory guidance, 
screening tests, accident prevention) 


Respiratory problems 


Cardiology 
Gastroenterology 


Developmental delay and 
school problems 


Adolescent medicine 


Community resources (drug programs, parent 
support groups, social services, 
public health resources 


Average of all 28 learning areas 


*“Comfort with skills” was rated on a scale of 1 (very comfortable) to 7 (not prepared). 
+“Recommendations” were rated on a scale of 1 (no need to increase) to 7 (great need to increase). 
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1978-1984 





Significance, 


1985-1988 P Value 
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ance to devote precious training nance” and. “develop! i 





el 


sent to all pediatric residents and fellows and 
to any pediatric staff member who had con- 
tact with the pediatric residents and fellows. 
The questionnaire consisted of two parts. 


PartA 


With the use of a Likert Scale of 1 to 5, the 
pediatric residents and staff were asked to 
rate the importance of 40 different qualities 
that might contribute to learning in clinical 
pediatrics. By using this method, the most 
important perceived qualities of effective 
teaching could be obtained for the whole 
group, as well as for a comparison between 
staff and residents using a Student’ t test. 


Part B 


The pediatric residents and staff were 
asked to rank five out of a list of 15 ofthe most 
important qualities of those teachers who 
stood out as excellent, either because they 
were recipients of awards for teaching excel- 
lence or they served as role models for teach- 
ing excellence. The qualities of the excellent 
clinical teacher were obtained for the whole 
group, and comparisons were made between 
the staff and the residents with the use of a 
Student’ t test. 


RESULTS 


Questionnaires were sent to and re- 
ceived from the following study popula- 
tion groups: faculty and staff, residents/ 
fellows, postgraduate subjects, and 
subjects whose level of training was not 
indicated (Table 1). 


Part A 


Residents and staff were asked to in- 
dicate the importance of specific beha- 
viors or teaching approaches of clinical 
teachers, as these contribute to the 
learning of clinical pediatries. A Likert 
Scale was used with the following rat- 
ings: 1, most important for good clinical 
teaching and contributes significantly 
to facilitate learning of clinical pediat- 
rics; 2, moderately important for good 
teaching and good teachers; 3, of some 
importance for good teaching; 4, of little 
importance for teaching; and 5, least 
important for teaching or to facilitate 
learning. 

The mean and the SD of 40 different 
qualities and attributes were calculat- 
ed, and Table 2 indicates the rank im- 
portance as perceived by the total 
group. 

For the perceptions of the total staff 
and total residents/fellows, when the 
mean scores were compared with the 
use of a two-tailed Student's t test, 
only four characteristics were found to 
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Faculty and staff 
Resident year 


IV/fellows 
Postgraduate residents, total 


Subjects whose level of training was not indicated 


Total 





be statistieally significantly different 
(P<.05), and only two were found to be 
of any importance: the staff ranked 
* Approaches teaching/learning with en- 
thusiasm ...” higher than the resi- 
dents/fellows, ie, rank of 1 and mean 
of 1.33 vs rank of 6 and mean of 1.54; 
the staff ranked “Able to stimulate in- 
tellectual curiosity and self-directed 
learning ...” higher than the resi- 
dents/fellows, ie, rank of 6 and mean of 
1.51 vs rank of 18 and mean of 1.84. 


PartB 


The same question was asked in a 
different fashion. Staff and residents 
were asked to rank the five most impor- 
tant characteristics of an excellent 
teacher, a teaching excellence award 
winner, or a colleague or a teacher 
whom they had admired as being out- 
standing. A scoring system was used 
that would take into account both the 
frequency of the choice of the qualities 
and the ranking of the qualities, and 
from this, a percentage of the maximum 
score was calculated. 

When the different groups were com- 
pared, there was surprisingly little dif- 
ference. Only the ranking of one quality 
was found to be statistically significant 
(P<.05): the total staff ranked “An ex- 
cellent role model. . . " with a rank of 3 
and a percent maximum score of 39 
higher than the total residents/fellows 
(rank of 6 and percent maximum score of 
24) (Table 3). 


COMMENT 


Given that the goal of teaching is to 
promote learning and to help students 
acquire the knowledge, clinical skills, 
behaviors, and attitudes that are impor- 
tant for the practice of medicine, it 
seems obvious that the only valid way to 
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90 (50) 


7 (39) 
11 (65) 
14 (61) 
25 (50) 
57 (53) 
6 

153 (53) 


evaluate teaching is in terms of how 
much students actually learn as a result 
of the teaching. Thus, the best teacher 
is the one whose students learn the 
most, and the worst teacher is the one 
whose students learn the least. Howev- 
er, in clinical medicine especially post- 
graduate medical education, there are 
many variables that affect student 
learning, including the students’ abili- 
ties, the students’ previous training, 
different teaching/learning situations, 
and different teachers. It is almost im- 
possible to use student performance and 
achievement at a postgraduate level to 
assess teacher effectiveness.” Dr A. is 
our best junior resident in pediatrics, 
and Dr A. spent 1 month on ward 6C 
where I am the attending physician. 
Does this mean that I am one of the best 
clinical teachers? It would be impossible 
to assess my contribution as a teacher to 
Dr A.’ being our best pediatric resi- 
dent. Instead, more commonly, evalua- 
tions of teaching make use of the stu- 
dent’s perception of learning. It would 
be reasonable and fair to ask Dr A. how 
much he or she felt he or she had learned 
during his or her month on ward 6C, and 
how would he or she compare my teach- 
ing as it contributed to his or her learn- 
ing with other teachers he or she has 
met. Student ratings of teachers are 
widely used and are as reliable and valid 
as any other measure of teacher effec- 
tiveness. There is a weak to moderate 
positive correlation between student 
ratings of teachers and actual student 
achievement, that is, students who rate 
their teachers as being effective do 
show higher standards of achieve- 
ment.” Our study used this approach 
as residents and staff were asked their 
perceptions of what characteristics of 
teachers have helped them Y 
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choice required balanced information. Two 
hours of raw footage was eventually edited to 
the final version. 


Subjects 


: A number of screenings of the film were 
held before audiences assembled for other 
purposes. These audiences included genetic 
counselors, nurses, and other medical pro- 
fessionals meeting for continued medical 
education purposes and parents of children 
with Down syndrome attending workshops 
and meetings. The same film was introduced 
to each audience as a teaching film about 
parenting a child with Down syndrome. Im- 
mediately after the film and prior to any 
discussion, viewers were asked to complete a 
three-page anonymous evaluation form re- 
questing demographic information, impres- 
sions of the film, beliefs about prenatal diag- 
nosis, and predicted behavior in response to 
several scenarios. The evaluation was orga- 
nized in a Likert Scale format with responses 
of 1, 2, 3, 4, and 5 signifying the respondent’s 
degree of disagreement (1) or agreement (5) 
with each statement. An area for narrative 
. comment was also provided. 

The evaluation responses from the three 
largest, distinet groups (parents, genetic 
counselors, and nurses) were compared. Re- 
sponses from members of other professional 
categories were too few to create additional 
groups and too diverse to combine. Because 
all the nurses and most of the members of the 
other two groups were female, the responses 
of male subjects were excluded for the pur- 
pose of this study. A total of 155 evaluation 
forms were completed and returned. Al- 
though the actual attendance at each meeting 
was not recorded, each audience was small 
enough to determine that nearly all viewers 
completed an evaluation form. A diverse as- 
sortment of medical professionals accounted 
for 44 responses that were excluded from this 
study. The 5 male respondents among the 
genetic counselors and the 9 male respon- 
dents among the parents were also excluded. 
The remaining 97 evaluation forms were re- 
viewed. The three respondent groups includ- 
ed 36 mothers, 29 genetic counselors, and 32 
nurses (Table 1). All the nurses and mothers 
: and all but 5 of the genetic counselors lived in 
New England. The mothers and both groups 
of professionals were of similar ages, educa- 
tional levels, and socioeconomie back- 
grounds, and the nurses were all obstetric 
eare nurses. Data abaut parenthood among 
the professionals were not gathered. None of 
the nurses or genetic counselors had person- 
al, as opposed to professional, experience 
with Down syndrome. 

Duetothe relatively small sample size, the 
data were dichotomized on the basis of the 


mean Likert Scale response of the entire pop- 


ulation. The sum of all response choices of all 
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Table 1 ,— Composition of Study Groups 


Mothers 

Nurses 

Genetic counselors 
Total 


*DS indicates Down syndrome. 





Mean Age of 
Children With DS, y 
(Range)* 


7.5 (0.5-29) _ 


Mean Age, y 
(Range) 


37.3 (26-60) 
36.1 (20-58) 
35.7 (25-51) 
36.4. (20-60) 


Table 2.— Usefulness of Film* 


Statement 
High educational value 
High emotional impact 


Approplate for 
Medical professionals 


Parents of fetus with DS 
Parents of child with DS 
Film stimulates discussion 
Film helpful to me 
Film changed my attitudes 


Mothers 





Genetic 
Counselors 


*Values represent the percent who agree with the statement. 
` TSignificant difference vs genetic counselors, P<.005. 
Significant difference vs genetic counselors, P<.05. 


Statement 


Portrays parental attitudes 
Portrays medical attitudes 
Portrays genetic counseling 


"Mothers 


Genetic 
- Counselors 





*Values represent percent who agree with the statement. 
tSignificant difference vs genetic counselors, P<.005. 
+Significant difference vs genetic counselors, P<.05, 


subjects was divided by the total number of 
responses, resulting in a mean response of 
3.43. As a result, responses of 1, 2, and 3 
were recoded as “disagree” (with the state- 
ment) and responses of 4 and 5 being recoded 
as "agree" (with the statement). Each of the 
responses was examined by three individual 
x’ analyses comparing each group with each 
of the remaining groups. 


RESULTS 


The percentages of each group in 
agreement with each statement on the 
evaluation form were calculated and 
compared. All three groups differed in 
some of their beliefs about the film and 
about prenatal diagnostie testing. The 


- most dramatic differences were found 
‘between the mothers and the genetic 


counselors; the nurses’ responses var- 
ied. For some items, the nurses’ re- 


sponses were similar to those of one of 
the other two groups, but for many 
items they occupied an intermediate po- 
sition between the other groups. 

Items on the evaluation form refer- 
ring to the content of the film were 
divided into two categories. The first 
category included statements about 
the film’s applicability to various audi- 
ences, its overall educational value and 
emotional impact, and its usefulness 
(Table 2). The second category included 
statements about the accuracy of the 
film’s portrayal of parents, medical pro- 

fessionals, and genetic counselors (Ta- 
ble 3). 

More than 90% of the mothers 
thought the film had high educational 
value and would be appropriate for use 
by professionals-in-training. Genetic 
counselors’ responses differed signifi- 
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Table 4.— Beliefs About Genetic Counseling* 







Genetic 
Statement Mothers Counselors Nurses 

Prenatal diagnosis useful for 

prevention of disability 47T 78 81 
Need genetic counseling i 

before amniocentesis 81T 100 att 
Need genetic counseling 

before MSAFP 72 86 72 







Genetic counseling is unbiased 





*Values represent percent who agree with the statement. MSAFP indicates maternal serum «-fetoprotein. 
TSignificant difference vs genetic counselors, P<.05. i 
Significant difference vs genetic counselors, P<.005. 


. Table 5.—Beliefs About Down Syndrome* 


Genetic 
_ Counselors 





Statement Mothers Nurses 


Newborn information to 
parents of fetus with DS 81 56 ' 63 


Parents of fetus with DS should 
meet parents of child l 
with DS 64 52 69 














Parents of child with DS choose 
to abort later fetus with DS 8t 57 107 
Problems exceed benefits of 









having child with DS 6t 48 rt 


*Values represent percent who agree with the statement. DS indicates Down syndrome. 
tSignificant difference vs genetic counselors, P<.005, 
Significant difference vs genetic counselors, P«.05. 


Table 6. — Predicted Choices* : 













l Genetic 
Statement Mothers Counselors Nurses 

| choose prenatal diagnosis 
| would abort fetus with DS 9t 46 29 
I would abort fetus with fatal 

condition 49} 73 55 
| would abort any abnormal 

fetus (however minor) 6 12 13 







| would never abort 





*Values represent percent who agree with the statement. DS indicates Down syndrome. 
Significant difference vs genetic counselors, P<.005. 
fSignificant difference vs genetic counselors, P<.05. 


cantly (P<.005), with only 29% finding 
high educational value and 56% indicat- 
ing that professionals were an appropri- 
ate audience. Among the nurses, 84% 
believed that professionals were an ap- 
propriate audience, and 56% thought 
the film was of high educational value. 
Nearly 90% of the mothers thought the 
film would be useful to stimulate discus- 
sion, while only half of the genetic coun- 
selors agreed (P<.005). 

The film's portrayal of parents was 
believed to be accurate by 89% of the 
mothers, 41% of the nurses, and only 


14% of the genetic counselors. Nearly 
all the narrative comment added by the 
genetic counselors included complaints 
that the film’s portrayal of parenting a 

. child with Down syndrome was too posi- 
tive. Seventy percent of mothers re- 
sponded that the film provided an accu- 
rate view of genetic counseling, and 78% 
indicated that the film portrayed the 
attitudes of medical professionals fairly; 
less than 10% of the genetic counselors 
agreed. The nurses also differed signifi- 
cantly from ‘the mothers on these 
statements. 
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The remainder of the evaluation form 
addressed beliefs about prenatal diag- 
nosis, Down syndrome, and predicted 
behaviors in hypothetieal situations in- 
volving prenatal testing. There were 
items about the timing and value of ge- 
netic counseling, the “burden” of a child 
with Down syndrome, choices parents 
would make in future pregnancies, and 


' choices the viewer might make about 


prenatal testing and abortion (Tables 4, 
5, and 6). 

With notable exceptions, there was 
more agreement among the groups on 
the "beliefs and choices" statements of 
the evaluation form. Mothers were less 
positive about the usefulness of prena- 


- tal diagnosis in preventing birth defects 


than were the other two groups 
(P>.05). However, most members of all 
three groups agreed that genetic coun- 
seling before amniocentesis and before 
prenatal screening with maternal se- 
rum a-fetoprotein was desirable. À ma- 
jority in each group believed that par- 
ents of a fetus with Down syndrome 
should be given the same information as 
parents of an affected newborn. While 
62% of the genetic counselors felt that 
genetic counseling was unbiased, only 
18% of the mothers agreed with this 
statement (P<.005). 

Fifty-six percent of the genetic coun- 
selors predicted that parents of a child 
with Down syndrome would abort a sub- 
sequent affected fetus while only 846 of 
mothers and 1096 of nurses agreed. For- 


. ty-eight percent of the genetic counsel- 


ors believed that the problems out- 
weigh the benefits of parenting a child 
with Down syndrome while only 696 
(P<.005) of mothers and 1776 (P<.05) of 
nurses agreed. 

Concerning their own choices, 996 of 
the mothers predicted that they would 
abort a fetus with Down syndrome. For- 
ty-six percent of the genetic counselors 
(P<.005) and 29% of the nurses (P>.1) 
predicted that they would choose abor- 
tion in the same circumstance. Finally, a 
significantly larger number of the moth- 
ers (34%) than the genetic counselors 
(0%) would never choose abortion under 
any conditions. 


COMMENT 


We presented a film showing parents 
discussing their experiences with Down 
syndrome to mothers of children with 
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Down syndrome, genetic counselors, 
and nurses and compared their reac- 
tions. Differences among these groups 
were found in several areas, reflecting 
differing beliefs and expectations about 
Down syndrome and about some genet- 
ic counseling issues. 

The results of our study must be con- 
sidered in light of obvious methodologic 
flaws relating to sample selection and 
sample size. Studies of attitudes in 
which voluntary responses are usually 
required always contend with this is- 
sue. We acknowledge that our film's au- 
diences were not randomly selected, 


that we lack the means for a rigorous 


eomparison of the three groups, and 
that we are uncertain of the number of 
respondents compared with the total 
number of viewers. However, we be- 
lieve that the differences noted were 
sufficiently significant to stimulate 
thoughtful discussion, further investi- 
gation, and a review of the training of 
those providing genetic counseling and 
obstetric nursing services. 

The genetic counselors in our study 
held a more negative view of the family 


life of a child with Down syndrome than ' 


the mothers or, in some cases, the 
nurses. The addition of a child with 


- Down syndrome to a family is not a neu- 


tral event. Although the literature on 
the impact of such a child is full of con- 
flicting conclusicns, there is general 
agreement that unique stresses are in- 
volved.” The initial diagnosis of Down 
syndrome in a newborn, usually an un- 
anticipated tragedy for families, may be 
accompanied by intense feelings of 
shock, grief, guilt, and despair.” The 
ensuing adjustment has been called a 
“values crisis” and is often a period of 
high risk for marital discord.” Howev- 
er, looking at the longer term, Gath” 
compared the families of 30 children 
with Down syndrome matched with the 
families of 80 “normal” children from 
birth to age 2 years and found no differ- 
ences in the physical or emotional health 
of parents. A 6-year follow-up study of 
these groups demonstrated “few differ- 
ences in the family lives of the two 
groups.”“ Feingold and O'Brien" re- 
ported a survey of 382 New England 
parents with backgrounds similar to 
those in our group. Eighty-nine percent 
stated that their child with Down syn- 
drome had exceeded their expecta- 
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tions." The vast majority of subjects of 
Feingold and O'Brien found that their 
child did not have a negative impact on 
family relationships. Marital and family 
conditions before the birth of a-child 
with Down syndrome must be deter- 
mined retrospectively in most cases, 
but some studies suggest that the im- 
pact of the child is determined by prior 
characteristics of the family." Further- 
more, recent improvements in support- 
ive community resources may play a 
role in the determination of a positive 
family adjustment.” 

Few published data exist about the 
actual choices made by parents ofa child 
with Down syndrome confronted with a 
recurrence in a subsequent pregnancy. 
One study found that 48 (68%) of 71 
mothers predicted that they would 
abort in the case of a future affected 
pregnancy.” However, others have 
found lower predicted rates. Elkins et 
al" found, in a survey of mothers of chil- 
dren with Down syndrome, that 50% of 
mothers opted for prenatal diagnosis in 
subsequent pregnancies. Of those hav- 
ing prenatal testing, about half would 
consider aborting an affected fetus, but 
none were actually confronted with the 
choice. Oetting and Steele” reported 
that only 17% of their group of parents 
of a child with Down syndrome availed 
themselves of prenatal diagnosis during 
the next pregnancy. Feingold and 
O'Brien” found that 42% of parents of a 
child with Down syndrome predicted 
that they would have amniocentesis in a 
future pregnancy, but only 13% would 
terminate an affected pregnancy. Fur- 
thermore, Feingold and O’Brien found 
that of 224 mothers of children with 
Down syndrome who had a subsequent, 
pregnancy, 78% elected not to have 
amniocentesis. 

Why do the genetic counselors in this 
study have a more pessimistic view of 
family life for a child with Down syn- 
drome? First, selection bias may have 
influenced the mothers participating in 
the study. Mothers with more negative 
points of view may have been less likely 
to attend workshops and parent support 
group meetings where the film was 
screened. Second, the work experience 
of genetic counselors often involves con- 
tact with families during the intensely 
negative crisis of initial diagnosis and 
little longitudinal contact. As a result, 


genetic counselors see little of family 
adjustment and of positive outcomes. In 
the setting of prenatal diagnosis, genet- 
ic counselors deal almost exclusively 
with pregnant women who are consider- 
ing prenatal testing and who may pre- 
sent with preconceived notions of termi- 
nating an affected pregnancy. Such 
patients may have more negative ideas 
about bearing a child with a disability 
than those pregnant women who do not 
seek prenatal testing. Third, the educa- 
tion of genetic counselors may come pre- 
dominantly from members of their own 
or related professions whose experience 
has been similarly 'imited. A respected 
and recently revised medical genetics 
textbook” still refers to people with 
Down syndrome as “mongols” and con- 
tains such erroneous and negative 
statements as “50% die before age five 
years.” Finally, some genetic counsel- 
ors involved in the process of prenatal 
diagnosis may believe that its goal is a 
reduction in the birth incidence of Down 
syndrome (rather than offering choices 
to individual families). For example, at 
a recent meeting, Dr Sumner Yaffe of 
the Center for Research for Mothers 
and Children at the National Institute of 
Child Health and Human Development, 
Bethesda, Md, stated, “The Founda- 
tion [for Blood Research] has embarked 
on another prenatal screening program 
that has, and will play, a significant role 
in removing another significant cause 
of mental retardation— Down syn- 
drome.”” It may be difficult to reconcile 
a more positive view of Down syndrome 
with a personal belief in a policy of re- 
duced birth incidence. 

The suggestion that bias might play a 
role for professionals in the discrepant 
reactions to our film can also be made for 
parents. Parents have invested consid- 
erable time and emotional energy in the 
nurturance of their children with Down 
syndrome. However, bias among pro- 
fessionals, when it exists, may have 
more far-reaching impact. Bias may be 
overtly expressed, although this vio- 
lates the genetie counseling tenet of 
“non-directiveness.” A recent survey of 
physieians in southern France found 
that 78% favored termination of preg- 
nancy in eases of Down syndrome and 
that 3396 would voice their opinions to 
eounselees.? Bias may also be unac- 
knowledged or hidden and still influence 
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services such as prenatal diagnosis. In 
an editorial comment about the use of 
bone marrow transplantation in chil- 
dren with Down syndrome for treat- 
ment of acute lymphoblastic leukemia,” 
Churchill” stated: “Prejudice need not 
be conscious to be present. Unintended 
bias against DS [Down syndrome] chil- 
dren can be all the more powerful for 
being unarticulated, especially among 
professionals who hold high ideals.” 
‘Ninety percent of the mothers in our 
study believed that the film Down Syn- 
drome—A Parental Perspective was of 
high educational value, would be useful 
to stimulate discussion, and would be of 
value to the education of medical profes- 
sionals. Perhaps the medical profession- 
als dealing with the impact of disability 
on families require broader exposure to 
those families. Curricular changes are 
needed that include parents as valued 
experts and place students in their 
midst at home and in the community. 
Agencies providing genetic services 
need to respond to consumers of their 
services and to families affected by ge- 
netic conditions. The genetics curricula 
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in medieal schools need to make expand- 
ed use of presentations by parents and 
families. Medical genetics educators are 
developing guidelines that provide sub- 
stantial attention to the issues of atti- 
tudes and communication skills." 
These principles must guide the teach- 
ing of genetic service providers and the 
evaluation of their textbooks and other 
materials. Obstetric nurses have less 
exposure to Down syndrome than do 
genetic counselors, but the experience 
they have occurs during the critical pe- 
riod soon after the diagnosis in a new- 
born. For this reason, it is important 
that such nurses have some educational 
exposure similar to that proposed for 
genetic counselors. 

The past decade has brought many 
changes to the prospects and life-styles 
of children with Down syndrome, who 


can expect to be nurtured in a loving - 


family, to be afforded comprehensive 
and anticipatory health care, to receive 
an appropriate education, and to leac 
longer and more productive lives.” Dur- 
ing this same decade, progress in prena- 


tal medicine has led to safer and earlier 
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Transient Myeloproliferative Disorder of the Down Type 
in the Normal Newborn 
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Gerald M. Segal, MD; Rita M. Braziel, MD; Robert C. Neerhout, MD 


Two Infants with congenital nonlym- 
phoblastic leukemia were discovered to 
have mosaicism for trisomy 21. Both In- 
fants achieved durable spontaneous re- 
.missions. Trisomy was apparently re- 
stricted to the leukemic clone and could 
be detected in neither phytohemaggluti- 
nin-stimulated peripheral blood cells or 
bone marrow in either patient nor in my- 
eloid progenitor cells from the second pa- 
tlent after resolution of the transient my- 
eloproliferative disorder. We conclude 
that spontaneous remission of congenital 
leukemia Is not confined to Infants with 
partial or complete systemic trisomy 21 
but can occur In genetically normal new- 
borns whose leukemic cells contain a 
third chromosome 21. 

(AJDC. 1990;144:1117-1119) 


The association of Down syndrome 

(DS) and congenital leukemia was 
first reported by Schunk and Lehman’ 
in 1954. The majority of infants with DS 
with congenital leukemia will undergo a 
spontaneous and durable remission, 
while a minority will have progressive 
leukemia requiring therapy.’ The syn- 
drome of spontaneously resolving con- 
genital leukemia, termed transient my- 
eloproliferative disorder (TMD), occurs 
almost exclusively in infants with DS, or 
` with mosaicism for trisomy 21. Patients 
with spontaneously remitting neonatal 
leukemia unassociated with trisomy 21 
have been deseribed, ^ but only a single 
such child maintained a long remission.‘ 
Both TMD” and leukemia" are known 
to oceur in children with mosaic trisomy 
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21, and in all such patients the abnormal 
hematologic cells are derived from the 
trisomie fraction. Six newborns with 
TMD and mosaic trisomy 21 have been 
described,” including two^ in whom 
the trisomic karyotype was apparently 
limited to the abnormal hematologic 
clone. We describe two additional new- 
borns with TMD and mosaic trisomy 21 
limited to the transient leukemie clone. 


PATIENT REPORTS 


PATIENT 1.— A. 4.3-kg male neonate was 
born at term after an uncomplicated gesta- 
tion. He was referred to Doernbecher Memo- 
rial Hospital for Children, Portland, Ore, at 
12 hours of age because of a diffuse maculopa- 
pular rash involving the trunk and proximal 
extremities, hepatosplenomegaly, mild res- 
piratory distress, and a blood analysis show- 
ing a hemoglobin value of 94 g/L, a platelet 
count of 295 x 10°/L, and a white blood cell 
(WBC) count of 66 x 10°/L, with 0.53 blast 
cells. 

Examination revealed no stigmata of DS. 
During the first week of life, the rash became 
vesicular and then resolved, the organome- 
galy decreased, and respiratory support was 
limited to oxygen therapy by mask. A skin 
biopsy specimen showed a lymphoid infil- 
trate with no evidence of giant cells; bacterial 
and viralcultures of the skin biopsy specimen 
yielded no organisms. A bone marrow exami- 
nation at 48 hours of age showed increased 
cellularity, with 0.83 blast cells. The blast 
cells stained negative for peroxidase, Sudan 
black B, and periodie acid-Schiff stains but 
positive for nonspecifie esterase, which is 
consistent with the diagnosis of acute myelo- 
monocytic leukemia. The blasts did not have 
surface immunoglobulin, terminal transfer- 
ase (Td T), or a receptor for sheep erythro- 
eytes. During the first 2 months of life, the 
WBC count gradually decreased, and blast 
cells were not seen in the peripheral blood 
after day 21. Morphologie examination of a 
bone marrow aspirate obtained at 8 weeks of 
age showed normal hematopoiesis and no evi- 
dence of residual leukemia. 

Chromosome analysis of unstimulated 
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bone marrow cells obtained on day 2 showed 
19 of 21 cells to be 47,XY, +21 and 2 cells to 
be normal (46, X Y) (Table). Eight of 21 phy- 
tohemagglutinin (PHA)-stimulated periph- 
eral blood cells obtained at the same time 
were 47,X Y, +21 and 13 were normal. Bx- 
amination of bone marrow, peripheral blood, 
and cultured skin fibroblasts obtained at 8 
weeks of age showed normal karyotypes in 
all cells. Peripheral blood karyotypes from 
both parents were normal. Chromosomes 
stained with quinacrine mustard revealed 
that the patient's normal cells contained one 
maternal and one paternal chromosome 21. 
The abnormal cells contained a single copy of 
the same paternal chromosome 21 and two 
identical copies of the same maternal chro- 
mosome 21, suggesting that the trisomic cell 
line was derived from a nondisjunction of 
chromosome 21 during mitosis, or that it was 
a de novo abnormality oceurring after con- 
ception in a hematopoietic progenitor cell." 
The child was most recently seen at the age of 
5'/e years. He remains clinically well, with 
normal peripheral blood cell counts, growth, 
and intellectual development. 

PATIENT 2. —À 2.58-kg neonate-was born 
by spontaneous vaginal delivery at an esti- 
mated gestational age of 32 weeks. Respira- 
tory support was required in the delivery 
room, and the infant was transferred to the 
Neonatal Intensive Care Unit at Doern- 
becher Memorial Hospital for Children. 
Examination revealed no stigmata of DS. 
Hepatosplenomegaly was present. An initial 
blood analysis showed a hemoglobin value of 
87 g/L, a platelet count of 92 x 10°/L, and a 
WBC count of 92.4 x 10°/L, with 0.45 blast 
celis. The early hospital course was compli- 
eated by seizures, cellulitis, sepsis, and a 
transient cardiomyopathy. 

A bone marrow aspirate on day 5 showed 
increased cellularity, with myeloid and ery- 
throid hypoplasia, decreased numbers of 
megakaryocytes, and 0.50 blast cells. The 
blast cells were histologically undifferenti- 
ated and were biphenotypic for both T-cell 
and myeloid lineage. Specifically, the cells 
were stained with immunofluorescent anti- 
bodies against MY7 (CD88, 72%), MY9 
(CD18, 64%), B4 (CD19, 68%), and Leu-9 
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(CD7, 71%) and were negative for TdT, MY4 
(CD14), common ALL antigen (CD10), and 
the megakaryocyte antigens GPIB (CDw41) 
and GPIIB (CDw40). 

The WBC count gradually decreased after 
the 10th day of life, and blast cells were not 
seen in peripheral blood after day 11. Platelet 
transfusions were required until day 21; 
platelet counts remained above 150x 10°/L 
after 3 weeks of age. Morphologic examina- 
tion of bone marrow aspirates obtained at 14 
and 18 weeks of age showed normal cellular- 
ity, normal maturation of myeloid and ery- 
throid lineages, a relative lymphoid hyper- 


plasia, and 0.05 to 0.10 blast cells. Surface _ 


marker analysis of these two specimens 
showed decreases to normal levels of the 
number of MY7-, MY9-, and Leu-9-positive 
cells. A population of cells positive for TdT 
(15%) and CD10 (66%) appeared during this 
interval. At 14 months ofage, a bone marrow 
aspirate was morphologically normal and 
contained a residual population(s) of TdT- 
positive (7%) and CD10-positive (89%) cells. 

Chromosome analysis of unstimulated 
marrow cells at 5 days of age showed all cells 
with 47, XY, +21 (Table). In contrast, chro- 
mosome analysis of PHA-stimulated periph- 
eral blood from day 8 and cultured skin fibro- 
blasts from day 19 were normal (46,XY). 
Trisomie cells in unstimulated marrow disap- 
peared during the first 4 months of life. The 
patient remains clinically well and has nor- 
mal blood cell counts, growth, and develop- 
ment at 1 year of age. 


LABORATORY METHODS 
In an attempt to delineate the extent of 


mosaicism in patient 2, karyotype analysis of ' 


cultured myeloid cells was performed. Low- 
density bone marrow mononuclear cells from 
marrow aspirate at 18 weeks were grown in 
tissue culture as previously described.” My- 
eloid colony growth was stimulated by re- 
combinant human granulocyte-macrophage 
colony-stimulating factor (GM-CSF) at a fi- 
nal concentration of 10^" mol/L. Colonies 
(aggregates of 20 or more cells) were enu- 
merated and harvested on day 13 of culture. 
Cytogenetic evaluation of harvested cells 
was performed using a modification of the 
procedures described by Raskind et al.” In 
brief, 0.15 mL of demecoleine (Colcemid, 10 
mg/L, GIBCO, Santa Clara, Calif) was lay- 
ered onto the culture medium and the cul- 
tures were incubated for another 2 hours. 
The individual colonies (n=76) were then 
aspirated using a Pasteur pipette and pooled, 
suspended in 0.5 mL of warmed 0.075 mol/L 
potassium chloride, and gently mixed. Ten 
drops of fixative (methanol-glacial acetic 
acid, 3:1, vol/vol) was added and the cell sus- 
pension centrifuged at 1000 rpm for 7 min- 
utes and resuspended in 2 mL of fresh fixa- 
tive. Cells in fixative were dropped onto wet 
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Tissue Preparation 





Age 
Patient 1 





2d Marrow Unstimulated 
Blood PHA-stimulated 

8 wk Marrow Unstimulated 
Blood PHA-stimulated 
Skin Fibroblast culture 

Patient 2 

5d Marrow Unstimulated 

8 d Blood PHA-stimulated 

19d Skin Fibroblast culture 

4 wk Marrow Unstimulated 

14 wk Marrow Unstimulated 

18 wk Marrow Unstimulated 
Marrow GM-CSF-stimulated 

14 mo Marrow Unstimulated 





Chromosomal Analysis of Two Patients With Transient Myeloproliferative Disorder* 









No. of Cells Karyotype (No. of Cells) 




















21 47,XY, +21 (19); 
46,XY (2) 

21 47,XY, +21 (8); 
46,XY (13) 

3 46,XY (3) 

100 46,XY (100) 

40 46,XY (40) 

20 47,XY, +21 (20) 

40 46,XY (40) 

40 46,XY (40) 

20 47,XY, +21 (4); 
46,XY (16) 

20 46,XY (20) 

50 46,XY (50) 

50 46,XY (50) 

20 46,XY (20) 









*PHA indicates phytohemagglutinin; GM-CSF, granulocyte-macrophage colony-stimulating factor. 


slides previously cleaned in 95% alcohol and 
air dried. Fifty G-banded metaphases were 
counted and analyzed and, from these, 3 


were totally karyotyped. 
RESULTS 


The average number of colonies per 
10° cultured bone marrow mononuclear 
cells was 72, within the normal range for 
our culture system. Seventeen colonies 
were harvested onto glass slides and 
stained with Wright-Giemsa or buty- 
rate esterase stains or both. Thirteen of 
those colonies were of granulocyte type 
and showed -maturation beyond the 
blast stage. Three colonies were of 
monocyte-macrophage lineage, and one 
colony contained both granulocytes and 
macrophages. l | 

As shown inthe Table, the 50 G-band- 
ed metaphases from GM-CSF-stimulat- 
ed myeloid colonies were all 46, X Y. The 
three karyotypes prepared from those 
cells were normal. 


COMMENT 


The natural history of congenital leu- 
kemia in the cytogenetically normal 
newborn resembles that of leukemia in 
older persons in being nearly universal- 
ly lethal if left untreated. In the infant 
with phenotypieally evident DS, how- 
ever, the likely outcome of an illness 
resembling congenital leukemia is spon- 
taneous recovery. For that reason, anti- 


leukemic therapy is generally withheld 
unless and until the clinieal course 
makes it elear that the child does not 
have TMD. 

Nine phenotypically normal infants, 
including the two from Doernbecher 
Memorial Hospital for Children, have 


.been deseribed with TMD.* Chromo- 


some analysis of eight infants, per- 
formed as part of the initial evaluation of 
leukemia, revealed mosaicism for triso- 
my 21. In each instance, the apparently 
malignant cell line was part of the triso- 
mie clone. The self-limiting nature of 
congenital leukemia in some patients 
with DS appears to be related to the 
presence of the extra chromosome 21 in 
the “leukemic” clone since the associa- 
tion between an extra chromosome 21 
and the possibility of spontaneous re- 
mission extends to congenital leukemia 
occurring in the phenotypically normal 
infant. This limiting role of the extra 
chromosome 21 is paradoxical, since the 
increased incidence of leukemia at all 
ages in DS has been attributed directly 
to the extraneous chromosome. '”* 

The extent of mosaicism in the eight 
genetically mosaic, phenotypically nor- 
mal infants with TMD was variable. In 
four, the trisomie clone extended be- 
yond the abnormal hematologic cells. In 
the children described by Brodeur et al’ 
and Heaton et al,‘ mosaicism was ob- 
served in PHA-stimulated peripheral 
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blood cells and in skin fibroblasts. In the 
latter instance, trisomic cells were also 
noted among fibroblasts cultured from 
bone marrow aspirate. In both of these 
reports, in the child described by Wein- 
berg et al, and in the first child de- 
scribed by Seibel et al,’ the trisomy 
observed among PHA-stimulated pe- 
ripheral blood cells persisted long after 
the apparent resolution of the TMD (100 
days, 194 days, 31 months, and 5 years, 
respectively). In contrast, the second 
patient described by Seibel et al,’ the 
patient described by Hanna et al,’ and 
the two patients described herein never 
showed trisomy beyond the hematopoi- 
etic compartment and had no detectable 
trisomy after the resolution of TMD. 
The first four neonates had trisomy 21 
mosaicism in the usual meaning of the 
term, although the trisomic clone was 
ultimately quite small. The latter four 
patients appear to have had transient 
mosaicism, in the sense that older pa- 
tients with cytogenetically abnormal 
leukemia have mosaicism until their leu- 
kemia is eradicated by therapy. 

The concept that the trisomic cell line 
might be entirely absent after the reso- 
lution of the TMD is important, since 
the persistence of even a small clone of 
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trisomic cells presumably carries risk 
for subsequent complications of DS, in 
particular the increased risk of subse- 
quent leukemia.” The observation, in 
our first patient, of a duplicated system- 
ic chromosome 21 in the trisomic clone 
suggests the possibility of a de novo 
clonal trarisformation with the hemato- 
poietic compartment as the initiating 
event in TMD, much as clonal chromo- 
somal transformations may initiate leu- 
kemie changes in older persons.” We 
reasoned that if trisomic cells persisted 
after resolution of TMD, some would be 
found within the myeloid cell line. The 
use of demecolcine-arrested, GM- 
CSF-stimulated, cultured bone mar- 
row mononuclear cells provided ample 
metaphases for the cytogenetic evalua- 
tion of the myeloid progenitor cells. We 
found no trisomic cells among 50 meta- 
phases from the marrow of our second 
patient at 18 weeks of age. This pro- 
vides strong evidence favoring the com- 
plete disappearance of the trisomic 
clone. It remains possible that trisomic 
cells are still present in some other cell 
line, in extremely small numbers among 
the myeloid progenitor cells, or in a non- 
eycling progenitor cell population thatis 
unresponsive to GM-CSF. 
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The reports of TMD occurring in in- 
fants without stigmata of DS and the 


Strong association of trisomy 21 with 


spontaneous remission suggest that all 
phenotypieally normal infants with con- 
genital leukemia should be examined for 
the possibility of trisomy 21 mosaicism. 
In patients where trisomy is discovered 
in the apparent leukemic cells, the pa- 
tients should be treated as patients with 
DS. Children who undergo spontaneous 
resolution of leukemia (TMD) should 
have serial cytogenetic evaluation of 
blood and marrow cells and cytogenetic 
evaluation of nonhematopoietie tissue 
to determine the extent of the trisomic 
clone. When necessary, cytogenetic 
evaluation of myeloid progenitor cells 
ean be earried out to determine if the 
abnormal clone has persisted or re- 
solved. 
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Atrioventricular Canal in Down Syndrome 


Prevalence of Associated Cardiac Malformations Compared 
With Patients Without Down Syndrome 


Bruno Marino, MD; Ugo Vairo, MD; Antonio Corno, MD; Simonetta Nava, MD; 
Paolo Guceione, MD; Raffaele Calabrd, MD; Carlo Marcelletti, MD . 


e The atrioventricular canal is the 
"classic" congenital heart anomaly In 
Down syndrome. We may learn more of 
the nature of this disorder by careful study 
of the anatomic characteristics of the car- 
diac lesions and by comparing these le- 
sions In patients with and patients without 
Down syndrome. We reviewed the clinical 
characterlstics (echocardiographic and 
angiocardiographic) of 220 patients with 
atrioventricular canal and compared the 
prevalence of anatomic types and assocl- 
ated cardiac malformations In children 
with (105) and without (115) Down syn- 
drome. In patlents with Down syndrome, 
the complete form of atrioventricular ca- 
nal was prevalent, with a high frequency of 
associated Faliot's tetralogy. Partlai atrio- 
ventricular canal and left-sided anomalies 
were more common In patients without 


Down syndrome. Down syndrome Is asso- 


clated with a simpler type of atrioventricu- 

lar canal when compared with patients 

with anormal chromosome configuration. 
(AJDC. 1990;144:1120-1122) 


he atrioventrieular canal (AVC) is a 

common congenital heart malforma- 
tion in patients with Down syndrome 
(DS).' This cardiac malformation, either 
isolated or associated with other con- 
genital heart disease, occurs also in pa- 
tients without DS.” A large number of 
clinical,“ anatomic,”**” and surgical re- 
ports" have described the cardiac mal- 
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formations associated with the AVO, 
but few investigators have correlated 
the types of these associated anomalies 
with the presence of DS”; we could not 
discern a complete profile of AVC in 
patients with DS from a review of pub- 
lished reports. Therefore, we investi- 
gated the differences between patients 
with and without DS who had AVC. We 


attempted to elassify the structure of 


the major cardiae malformation and of 
the associated anomalies. We had previ- 
ously reported similar discrimination 
for ventrieular septal defect." The sur- 
gical results for repair of AVC defects 
has been similarly analyzed.” 


SUBJECTS AND METHODS 


The clinical records, two-dimensional 
echocardiographic studies, and cardiac cath- 
eterization and angiocardiographie results 


' for 220 patients with AVC were reviewed. 


Only patients with situs solitus of the atria 
were considered; patients with atrial isomer- 
ism (splenie syndrome) were excluded, and 
situs inversus was not found in our series. All 
patients had chromosomal analysis per- 


formed. The definitive cardiac diagnosis was 


established by a combination of two-dimen- 
sional echocardiographic and angiocardio- 
graphie data using the same method and by 
the same interpreters (B.M. and U.V.). The 
diagnoses were confirmed by surgical inspec- 
tion or by autopsy in 208 cases. The basic 
structure of AVC was classified in two types: 
partial AVC (ie, ostium primum atrial septal 
defect with cleft of the anterior leaflet of the 
mitral valve) and complete AVC (ie, ostium 
primum atrial septal defect confluent with an 
inlet ventrieular septal defect with common 
atrioventricular valve).**” To categorize the 
associated cardiac anomalies, we analyzed 
(1) systemic and pulmonary venous connec- 
tions and atrial structure; (2) the atrioven- 


tricular valves and the ventricular septum; 


(3) ventricular dominance; (4) systemic and 
pulmonary outflow tracts and the great ar- 
teries; and (5) the conotruncal structure. The 
type of AVC (partial or complete) and the 
associated cardiac anomalies were compared 
between the two groups (with or without 
DS). The retrospective analysis of the cardi- 
ac studies and the classification of the AVC 
types and of the associated anomalies were 
performed without knowing the karyotype of 
the patients. Statistical analysis was per- 
formed by x” test, and significance was ac- 
cepted at P<.05. 


RESULTS 


Among 220 patients, there were 105 
(47.7%) with DS (group 1) and 115 
(52.3%) without DS (group 2). In group 
2, we found two patients with Ellis-van 
Creveld syndrome, one patient with tri- 
somy 9,” one patient with partial dele- 
tion of chromosome 8, one patient with 
DiGeorge syndrome, and 35 patients 
with minor phenotypic anomalies.”” 


Types of AVC 


Among the 220 patients with AVC, 
130 (69%) showed a complete form (80 
[61.5%] with DS and 50 [38.5%] without 
DS) and 90 patients (41%) a partial form 
(25 [28%] with DS and 65 [72%] without 
DS; Table). The DS was most commonly 
associated with a complete AVC 
(P<.01), and the patients without DS 
most commonly had a partial form of 
AVC. 


Associated Cardiac Malformations 


Among the 220 patients, 112 (50.996) 
had a total of 137 associated malforma- 
tions. The associated cardiac anomalies 
are significantly more frequent 
(P«.0001) in patients without DS (87 vs 
47 in patients with DS). 
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Systemic and Pulmonary Venous 
Connections and Atrial Structure 


The inferior and the right superior 
vena cava were normally connected 
with the right atrium in ail patients. A 
persistent left superior vena cava was 
present in 15 patients, eight with and 
seven without DS; it was connected 
with the coronary sinus in 11 cases and 
with the left atrium in four. Further- 
more, three patients with partial AVC 
without DS showed a significant left dis- 
placement of the atrial septum (so- 
ealled double outlet right atrium). The 
pulmonary veins were normally con- 
nected with the left atrium in all 
patients. 


Atrioventricular Valves and 
Ventricular Septum 


We recognized a double mitral orifice 
in four patients (1.8%), all with a partial 
form of AVC and without DS. A "para- 
chute" mitral valve (single papillary 
muscle of the left ventricle) was diag- 
nosed in 10 patients (4.556), eight with 
partial (all without DS) and two with 
complete (both with D3) AVC. An addi- 
tional museular venzricular septal de- 
fect was present in nine patients (4.1%; 
only one with DS), seven with complete 
and two with partial AVC. All but one 
patient had concordant atrioventricular 
connection, 


Ventricular Dominance 


While 201 cases had a balanced form 
of AVC, 18 patients (8.2%), five of them 
with DS, showed a right ventricular 
dominance with hypoplastic left ventri- 
cle; 10 of these had a complete and eight 
a partial form of AVC. One patient 
(0.4%) with DS and complete AVC 
showed a left ventricular dominance. 


Systemic and Pulmonary Outflow 
Tracts and Great Arteries 


Subaortie stenosis was present in 13 
patients (5.9%), seven with the com- 
plete and six with the partial form of 
AVC. Four patients with this associ- 
ated malformation had DS. An aortic 
coarctation was found in 25 patients 
(11.4%), 18 with complete and 12 with 
partial AVC. The patients without DS 
(20 vs 5) were prevalent (P<.01) in this 
group. Five patients (2.3%), three with 


complete and two with partial AVC . 


(only one with DS}, had a pulmonary 
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Types of AVC and Associated Cardiac Anomalies in 220 Cases* 


Associated Cardiac Anomalles Partial Complete DS No DS Total 


















L superior vena cava 7 8 

Double outlet R atrium 3 0 0 3 3 
Double mitral orifice 4 0 0 4 4 
"Parachute" mitral valve 8 2 2 8 10 
Additional ventricular septal defect 2 7 1 8 9 







Hypoplastic ventricle < 
L 







R 
Subaortic stenosis 
Aortic coarctation 







Patent ductus arteriosus 5 

Peripheral pulmonary stenosis 0 1 8 it 1 
Fallot's tetralogy 0 198 14i 5 19 
Double outlet R ventricle 0 3 2 1 3 






Corrected transposition of great arteries 


*AVC indicates atrioventricular canal; DS, Down syndrome. 
tP<.01. 

This patient had DiGeorge syndrome. 

§P<,0001. 

IP<.05. 


ference between patients affected by 
AVC with or without DS. 

The complete AVC is more common 
in patients with DS (P<.01), and in gen- 
eral the associated cardiad malforma- 
tions are more common in patients with- 
out DS (P<.0001). In particular, 
children with DS and partial AVC (Ta- 
ble) seem not to have any kind of associ- 
ated cardiac anomalies; in patients with 
DS and complete AVC, the only preva- 
lent associated malformation we found 
was Fallot’s tetralogy (P<.0001; Ta- 
ble). In patients without DS, the hypo- 
plastic left ventricle and the aortic co- 
arctation are more common (P<.01), 
while the additional ventricular septal 
defect is more common only in complete 
AVC (P<.05). In children without DS, 
all the anomalies of the left side of the 
heart are more common, but not signifi- 
cantly so: leftward displacement of the 
atrial septum (P=.28), double mitral 
orifice (P =.15), parachute mitral valve 
(P=.14), and subaortie stenosis 
(P = .83) were all analyzed. 

It is well known that patients with DS 
present certain congenital heart malfor- 
mations and seem to be "protected" 
from other cardiac anomalies."? Differ- 
ent genetic situations may result in dif- 
ferent congenital forms of heart dis- 
ease. In accordance with previous 
anatomic studies"? and based on our clin- 


valvular stenosis. Patent ductus arter- 
iosus was recognized in 19 patients, 11 
with complete and eight with partial 
AVC; 12 had DS and seven did not. One 
patient (0.4%) had complete AVC with- 
out DS and DiGeorge syndrome with 
peripheral stenosis of the pulmonary 
arteries. 


Conotruncal Malformations 


Fallot's tetralogy was diagnosed in 19 
patients (8.6%), all with complete AVC 
(P«.001), 14 of these with DS (P«.05). 
Double outlet right ventricle occurred 
in three patients with complete AVC, 
two of these with DS. One patient 
(0.4%) with complete AVC and without 
DS presented ventricular inversion 
with corrected transposition of the 
great arteries. Transposition of great 
arteries and truncus arteriosus were 
not found. 


COMMENT 


We found two previous anatomic 
studies on the AVC” that correlated the 
presence of DS with associated cardiac 
anomalies, and two clinical studies that 
analyzed only left-sided obstructions.** 
Because the prevalence of congenital 
heart disease may be different in autop- 
sy and clinical series," we studied a 
large population of children with AVC, 
to confirm, in clinical practice, the dif- 
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ical data, children with DS and AVC 
have predictable associated cardiac 
anomalies that differ from those occur- 
ring in patients with AVC and without 
DS. i 


We thank Giuseppe Bolla for the technical assis- 
tance and Riva Lina and Orietta Castellacci for 
their assistance in preparing the manuscript. 
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Sports Medicine 


William B. Strong, MD, Augusta, Ga 
Carl L. Stanitska, MD, Pittsburgh, Pa 
Ronald E. Smith, PhD, Seattle, Wash 
Jack H. Wilmore, PhD, Austin, Tex 








Purpose. — This section provides current information related to the medical needs of young athletes, as 
pertinent to counseling young athletes and their parents regarding sports participation and practices 
contributing to the health maintenance of the athlete, as well as current concepts in the prevention, 
diagnosis, and treatment of sports-related illnesses and injuries. 


Editorial Comment. — The authors, in this articie, have brought to the attention of pediatricians an 
awareness of the dichotomy between physical activity patterns and two components of health-related 
physical fitness (ie, aerobic power and body composition). They also raise the issue of the means by 
which physical activity is frequently measured (ie, parent/teacher reports or diaries). As we become 
more conscious of our role as proponents for health promotion and disease prevention activities, this 
articie will provide an understanding of the relationship between physical activity and physical fitness. 
This study also demonstrates the multiplicity of determinants of physical fitness of children and the 
need for additional research. Recent data strongly support the observation that increased levels of 


physical fitness are associated with a reduced incidence of coronary artery mortality. —W.B.S. 


Associations Between Physical Activity and 
Physical Fitness in American Children 


Russell R. Pate, PhD; Marsha Dowda, MSPH; James G. Ross, MS 


e Associations between two measures 
of physical fitness, 1.6-km run/walk per- 
formance and sum of three skinfold thick- 
nesses, and selected physical activity 
factors were studied in a nationally repre- 
sentative sample of third- and fourth- 
grade students (1150 boys, 1202 girls). 
Twenty physical activity variables mea- 
sured via parent and teacher question- 
naires were factor analyzed, and for each 
of the resultant eight factors, individual 
factor scores were generated. These were 
used in two multiple regression analyses 
in which 1.6-km run/walk time and sum of 
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skinfold measurements were the depen- 
dent variables. Multiple A? for these two 
analyses were .21 and .18. Significant fac- 
tors in both analyses were global ratings 
of the child’s activity level, age, vigorous 
community activities, and gender. The re- 
sults indicate that physical activity and 
physical fitness are significantly, al- 
though moderately, associated in young 
children and suggest that interventions 
directed toward enhancement of physical 
activity in children are worthy of in- 
vestigation. 
(AJDC. 1990;144:1123-1129) 


T he health benefits ofregular physical 

activity during adulthood have been 
extensively documented." However, 
much less is known about the short- and 
long-term health effects of exercise in 
children.“ Nevertheless, exercise hab- 
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its and physical fitness in children have 
long been a stated concern of educa- 
tors" and more recently these issues 
have received the attention of physi- 
cians and public health professionals.”*" 
Indeed, the 1990 health objectives for 
the nation include three objectives that 
pertain directly to physical fitness and 
exercise in children.” 

Youth fitness authorities have con- 
tended, for more than three decades, 
that a large percentage of American 
youngsters are less physically fit than 
desirable. The exact percentage of 
children who are unfit is controversial, 
because different fitness testing pro- 
grams have adopted different criterion- 
referenced standards. ^" However, vir- 
tually all the programs find that 20% or 
more of youngsters fail to meet recom- 
mended standards in one or more ar- 


1123 


eas.” Frequently, it has been recom- 
mended that this problem be attacked 
via measures such as expanded physical 
education (PE) programs in the schools 
and less television watching at home. ^?! 
While these recommendations may be 
logical, they are based on very scant 
scientific evidence. Despite the long- 
standing focus on the youth fitness is- 
sue, very few scientific studies have 
been directed toward identification of 
the causes of low physical fitness in chil- 
dren. Several experimental studies us- 
ing small groups have found children to 
be physiologically responsive to intense 
exercise training.” Larger-scale activ- 
ity interventions in schools have yielded 
inconsistent results.” A review of the 
epidemiologic literature reveals no pre- 
vious large-scale, 
study of behavioral and environmental 
factors that might be related to physical 
fitness in young children. A knowledge 


of these factors, as observed in free- | 


living youngsters, could conceivably 
provide valuable guidance for the de- 
sign of public health efforts directed to- 
ward enhancement of physical fitness in 
such youngsters. An important first 
step is to determine whether physical 
activity factors are significantly associ- 
ated with physical fitness in the popula- 
tion of young children. 

The present study was designed to 
examine the associations between mea- 
sures of participation in physical activi- 
ty and health-related physical fitness in 
children. Specifically, in a nationally 
representative sample of 8- to 9-year- 
old children, we examined the associa- 
tions between measures of selected fac- 
tors related to physical activity habits, 
as reported by parents and teachers, 
and two common field tests of fitness, 
time for the 1.6-km run/walk and sum of 
three skinfold thickness measurements. 
Skinfold thickness was taken as a mea- 
sure of fitness because body composi- 
tion is now generally accepted as a 
component of health-related physical 
fitness” and is largely independent of 
other fitness measures.” 


SUBJECTS AND METHODS 


Subjects for this study were drawn from 
the sample of third- and fourth- grade stu- 
dents who participated in the National Chil- 
dren and Youth Fitness Study II (NCYFS 
ID. The NCYFS II sample was produced by 
carving the 50 states of the United States and 
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population-based . 


AN, 
Variable Mean SD 
Total Sample: N=1150 for Males; N= 1202, Females 
Age, y 8.74 0.75 
Height, cm 136 6.8 
Weight, kg 32.8 7.8 
1.6-km run/walk, min . 10.66 2.39 
Sum of three skinfolds, mm 31.07 16.98 
Subsample: N=776 for Males; N= 782, Females 
Age, y 8.78 0.70 
Height, cm 136 . 6.6 
Weight, kg 32.5 - 75 
1.6-km run/walk, min 10.55 2.12 
Sum of three skinfolds, mm 30.47 16.40 





Table 1.— Descriptive Data for Total NCYFS !l* Sample of Third- and Fourth-Grade 
Students and for the Subsample of Students Whose Data Were Included. 
in All Statistical Analyses 


Male Subjects 





*NCYFS Il indicates National Children and Youth Fitness Study Il. 



















Female Subjects 





Mean SD 







8.63 0.71 
135 7.3 
32.5 81 
11.65 2.49 
37.82 







8.66 0.66 
135 7.3 
32.2 8.3 

11.59 2.15 





37.78 






Table 2.—Physical Activity Variables and Zero-Order Correlations of Each With Log 
1.6-km Run/Walk Time and Log Sum of Skinfold Thicknesses (N=2352) ' 


Physical Activity Variable* 


Physical education (PE) and other 
school variables 
A. Percentage of classes 
taught by PE special.st 


. Minutes in PE per week 
. Minutes in recess per day 


. Percentage of PE class time 
spent in vigorous activity 

. Minutes of PE class spent 
in administrative matters 


. Minutes of activity in 
average PE class 


i. Usually take PE on school 
‘grounds (yes, no) 
. Warm climate (yes, no) 
` Child's participation in community- 
based physical activities 
Public park or recreat'on 
- department (yes, no) 
Church (yes, no) 
. Sports team or league (yes, 
no) 
. YMCA, YWCA, or similar 
organization (yes, no) 


. Health club, spa, or private 
lesson (yes, no) 


. Brownies, Cub Scouts, or 
other scouting group (yes, 
no) 


. 4-H or other farm club (yes, 
no) 


. Sum of community activities 
(seven items above) 


Log 1.6-km 
Run/Walk: 
MM Ah — 
Correlation 


Coefficient P Value 





Log Sum of 

3 Skinfolds 
f To 
Correlation 


Coefficient P Value 


(cont; 
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the District of Columbia into two tiers: an 
urban tier, consisting of 12 regional strata 
constituting the 60 largest standard metro- 
politan statistical areas, as defined by the US 
census, and a nonurban tier, consisting of 13 
regional strata constituting all counties out- 
side the 60 largest standard metropolitan 
statistical areas. From each of the 25 regions, 
which were of approximately equal size, one 
primary sampling unit was randomly se- 
lected, followed by random subselection of a 
single county Gf the primary sampling unit 
were a multicounty entity), with probabili- 
ties of selection proportional to population 
size at both steps. 

From schools contairing the full range of 
grades of interest in the selected counties, 
two schools were randomly selected, with 
the probability of seleezion again being pro- 
portional to the average size of the school 
enrollment at each grade level. Schools that 
were too small or did not have the full range 


of classes were linked with other schools be- 
fore sampling, so that the grouped schools 
constituted a single unit and had sufficient 
students. Finally, from each selected school, 
at those grades selected for study in the 
school, one class was selected, with equal 
probabilities of selection among class sec- 
tions. 

A total of 2352 third- and fourth-grade stu- 
dents (1150 male, 1202 female) participated 
in NCYFS II and data from this entire sam- 
ple were included in the first phase of the 
statistieal analyses conducted in this study. 
Complete sets of data were collected on 1558 
third- and fourth-graders (776 male, 782 fe- 
male) and only the data from this subsample 
were included in the more advanced statisti- 
cal analyses. Table 1 provides descriptive 
data on the total sample and on the subsam- 
ple. The subsample and the total group were 
very similar in age, height, weight, and fit- 
ness test scores. 


Table 2. —Physical Activity Variables and Zero-Order Correlations of Each With Log 
1.6-km Run/Waik Time and Log Sum of Skinfold Thicknesses (N — 2352) (cont) 


Physical Activity Variable* 


Child's participation in community- 
based physical activities (cont) 
Q. Number of community- 
based activities that were 
organized 


. Number of ccmmunity- 
based activitias that were 
vigorous 


Global rating of child's activity 
level 
S. Teacher's rating (>1 to <5) 


t Parents rating (>1 to <5} 


Television watching 
U. Hours per day child 
watches television (parent's 
estimated) 


Parental activity habits 
V Mother's exercise (days in 
typical week) 


. Father's exercise (days in 
typical week) 


. Mother exercises with child 
(days in typical week) 

^ Father exercises with child 
(days in typical week) 


Z. One or both parents 
exercise with child (days in 
typical week) 


AA. Mother's physical activity 
level (>1 to <5) 


BB. Father's phys.cal activity 
level (>1 to <5) 


Log 1.6-km 
Run/Walk 
qt menu, 
Correlation 
Coefficient 


Log Sum of 

3 Skinfolds 
Ar, 
Correlation 


P Value Coefficient 


P Value 





*Yes=1; No=0; YMCA, Young Men's Christian Association; and YWCA, Young Women’s Christian 


Association. 
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Variables Related to Physical Activity 


Two questionnaires were used in collect- 
ing information about each subject's physical 
activity habits. One survey instrument was 
completed by the subjects teachers and pro- 
vided information concerning the school PE 
program in which the subjects participated. 
The variables assessed are listed in Table 2 
(variables A through H). Also, the teacher 
provided a global rating of each child's physi- 
cal activity level (Table 2, variable S). 

A second questionnaire was completed by 
the subject's parent or guardian. Included in 
this instrument were questions concerning 
the child's participation in physical activities 
in various community-based settings (Table 
2, variables 1 through R). Parents also re- 
ported the hours per day spent by the child in 
television watching and they provided a glob- 
al rating of the child's physical activity level. 
In addition, this instrument was used to col- 
lect information about the physical activity 
habits of the parents (Table 2, variables V 
through BB). Neither of the questionnaires 
used in this study had been tested for 
reliability. 


Physical Fitness Measures 


A primary goal of NCYFS II was the es- 
tablishment of national norms for health-re- 
lated physical fitness in 6- to 9-year-old chil- 
dren. Participating children completed a 
five-item test battery that included mea- 
sures of low back/hamstring flexibility, ab- 
dominal muscle strength/endurance, and up- 
per body muscular strength/endurance, as 
well as body composition and cardiorespira- 
tory endurance. Only the data for the mea- 
sures of the latter two physical fitness com- 
ponents were used in the present investi- 
gation. 

Participating students were oriented to 
the testing procedures by their PE teachers 
well in advance of the scheduled test date. All 
physical fitness test data were collected by 
trained specialists who moved from site to 
site within a designated geographic area. 
These specialists, of whom there were five, 
were trained by two of the principal investi- 
gators (R. R.P. and J.G.R.) and were moni- 
tored by on-site visits and telephone contact 
to ensure proper quality control.” Interob- 
server reliability coefficients were deter- 


` mined in the field for the skinfold item and 


the mean for these was 0.99.” 

Body composition was assessed by mea- 
suring skinfold thicknesses at the triceps, 
subscapular, and medial calf sites.” Skinfold 
(Lange) calipers, calibrated daily, were em- 
ployed and each measure was taken at least 
three times until three consecutive measures 
within 2 mm were obtained. The sum of the 
three skinfold thickness measures was used 
in the analyses conducted in this study. Such 
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measures recently have been reported to cor- 
relate highly with percentage of body fat in 
children.” 

In the third- and fourth-graders, eardio- 
respiratory endurance was measured using a 
1.6-km run/walk for time test. This is a com- 
mon field test of cardiorespiratory endur- 
ance and it is included in several current 
physical fitness test batteries." Coneur- 
. rent validity of distance run tests with di- 
rectly measured maximal aerobic power 
- (Vo,max) has been previously established.” 
Among 8- to 10-year-old subjects, validity 
coefficients for the 1.6-km run/walk in the 
range of 0.6 to 0.7 have been observed.” For 
. administration of the 1.6-km run/walk tests, 
ehildren were organized into small groups 
(N=6 to 10) that ran on level, measured 
circuits ranging in length from 0.2 to 0.4 km. 


Statistical Analyses 


All statistical analyses were conducted us- 
ing computer programs available in the SAS 


package.” Initially, using data for the entire 


NCYFS II sample of third- and fourth-grad- 
ers (N — 2852), Pearson correlation coeff- 
cients were computed between each of the 28 
variables and the log of two fitness measures. 
Log transformations were performed since 
the two fitness variables had been found to be 
positively skewed. Each physical activity 
variable that was found to be significantly 
correlated (P<.05) with either of the fitness 
measures was included in subsequent ana- 
lyses. Next, a principal component factor 
analysis was conducted on this set of physical 
activity variables employing the data of sub- 
jects on whom complete data sets were avail- 
able. The eight factors that resulted from 
this analysis were rotated using the varimax 
procedure. 

For each of the eight factors, factor score 
coefficients were computed for each subject 
using the SCORE program of SAS. These 
coefficients were used as the independent 
variables in two multiple regression ana- 
lyses. In one of these analyses, log-adjusted 
1.6-km run/walk time was the dependent 
variable; in the other, the dependent variable 
was the log-adjusted sum of three skinfold 
thickness measurements. In both of these 
regression analyses, age and gender were 
also entered as independent variables. These 
analyses were conducted using a stepwise 
multiple regression procedure in which all 
variables in the model were evaluated for 
significance at each step. Only variables con- 
tributing signifieantly to a model were in- 
cluded. An analysis was discontinued when 
none of the remaining variables produced a 
significant F statistie when added to the 
model. 

The weight option was used in the analysis 
so that the results would be reflective of the 
national population of third- and fourth- 
grade students. A case-weight variable was 
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Table 3. — Rotated and Standardized Factor Patterns for Physical Activity Variables 
(a Cut-off Value of 0.30 Was Used for the Factor Loadings) 





Standardized 
Physical Activity Scoring NE 
Factor Variables Include* Coefficient interpretative Label 



















X : Parental exercise with child 
Y .62 
K .31 Vigorous community activities 
Q 37 l 
R 42 
G 52 Physical education on school 
H 53 grounds 
V — 50 Mother's exercise 
AA .60 
M .63 Private club or lesson; television 
U — 45 watching 
S .58 Global ratings of child's activity level 
T 52 | 
N 32 cC Scouts; father's exercise 
W .55 
A 49 Physical education specialist; 
E 54 Y activityt 
L — 51 . 


*Variables are defined in Table 2. 
TY indicates Young Men's Christian Association, Young Women's Christian Association, or similar 
organization. 


Table 4.—Summary of Stepwise Multiple Regression Analysis 
of Relationship Between Log of the Sum of Three Skinfolds and 
Physical Activity Factors, Age, and Gender 


Regression 


Step Variable Coefficient P Value Model F P Value 


Intercept 


Factor 6 257.18 .DOOt 


intercept 
Gender 
Factor 6 


158.76 5001 


Intercept 
Gender 
Age 
Factor 6 


intercept 
Gender 
Age 
Factor 4 
Factor 6 


Intercept 
Gender - 
Age 

Factor 2 
Factor 4 
Factor 6 





variables were found to correlate signif- 
icantly with either 1.6-km run/walk 
time or sum of the three skinfold thick- 
ness measurements (P<.05). Approxi- 
mately one half of these correlation coef- 
ficients, although significant, were 
quite low in absolute magnitude 
(r<.10). The remaining variables were 
moderately associated with the fitness 


available for each child. The case-weight 
mean was obtained for each grade-gender 
group. The case-weight value for each child 
was normalized by dividing by the appropri- 
ate mean. This normalized case weight was 
the variable used in the weight statement. 


RESULTS 


As indicated by the data presented in 
Table 2, 20 of the 28 physical activity 
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measures (r= .10 to .38). Sixteen vari- 
ables correlated with 1.6-km run, 15 
variables correlated with skinfold thick- 
ness, and 11 variables correlated with 
both of the fitness measures. In general, 
the PE and school variables tended to 
correlate significantly with the 1.6-km 
run time but not with skinfold thick- 
ness. Community activity variables, 
global ratings of the child’s activity 
level, and television watching tended 
to correlate significantly with both fit- 
mess tests. Parental activity variables 
tended to be significantly associated 
with the child's skinzold thiekness but 
they were somewhat less likely to be 
associated strongly with 1.6-km run/ 
walk time. We consider it noteworthy 
that the global ratings of the child's ac- 
tivizy level, as reported by both parents 
and teachers, were significantly corre- 
lated with both fitness measures (r — .17 
to .33). 

Faetor analysis of the 20 variables 
that correlated signifieantly with at 
least one ofthe fitness measures yielded 
eight factors. The results of this factor 
analysis are summarized in Table 3. 
Most of the faetors could be readily in- 
terpreted and Table 3 includes our in- 
terpretive label for each factor. 

The results of the multiple regression 
analysis in which the sum of skinfold 
thickness measurements was entered 
as the dependent variable are summa- 
rized in Table 4. A total of five indepen- 
dent variables entered the resultant 
multiple regression model and E? for the 
.complete model was .1798. Variables 
entering the model were gender, age, 
and factors that had been labeled “vig- 
orous community activities," “mother’s 
exercise,” and "global ratings of the 
child’s activity.” 

The multiple regression analysis of 
the relationships between 1.6-km run/ 
walk time and age, gender, and the 
physical activity fectors is summarized 
in Table 5. A six-variable model re- 
sulted from the analysis and the full 
model accounted for approximately 21% 
of the variance in-1.6-km run/walk per- 
formance (R’= .2065). As was the case 
for the multiple regression analysis of 
the sum of skinfold thickness measure- 
ments, factor 6 (global ratings of the 
child’s activity level) was the first vari- 
able entering the model. Also account- 
ing for significant variance in 1.6-km 
run/walk performance were gender, 
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Table 5.— Summary of Stepwise Multiple Regression Analysis 
of Relationship Between Log of Kilometer Run/Walk Time and 
Physical Activity Factors, Age, and Gender 








Regression 


Step Variable Coefficient P Value Model F P Value R? 


Intercept 
Factor 6 0.06 ‚0001 








188.14 







Factor 6 


age, and factors labeled “vigorous com- 
munity activities,” “PE on school 
grounds” and “television watching; pri- 
vate lesson or club.” 


COMMENT 


The results ofthis study demonstrate 
that physical activity and physical fit- 
ness are significantly associated in 8- to 
9-year-old children. In general, the 
zero-order correlation coefficients be- 
tween the measures of physical activity 
and the two observed fitness measures 
were low in absolute magnitude. How- 
ever, it should be noted that virtually all 
of the statistically significant zero-order 
correlations were in the direction that 
would be hypothesized on the basis of 
the documented effects of exercise. 
Thatis, higher levels of physical activity 
were associated with better status on 
the fitness measures. A strength of the 
present study is that it employed a na- 
tionally representative sample of third- 
and fourth-grade students. As such, the 
observed associations should reflect re- 
lationships that exist in the population 
of contemporary American 8- to 9-year- 
old children. 


2 intercept 2.38 
Factor 2 —0.04 .0001 136.65 .0001 ‚1495 
Factor 6 0.06 .0001 
3 Intercept 2.68 
Age — 0.03 .0001 102.93 .0001 .1658 
Factor 2 —0.04 .0001 
Factor 6 : 0.06 .0001 
4 Intercept 2.72 
Age — 0.04 .0001 85.94 .0001 .1812 
Factor 2 — 0.04 .0001 
Factor 5 — 0.02 .0001 
Factor 6 0.06 .0001 
5 Intercept 2.63 
Gender 0.05 .0001 75.24 .0001 .1951 
Age — 0.04 .0001 
Factor 2 — 0.03 .0001 
Factor 5 — 0.02 .0001 
Factor 6 0.08 .0001 
6 intercept 2.65 ` 
Gender 0.05 .0001 67.33 .0001 .2066 
Age — 0.04 .0001 
Factor 2 — 0.03 .0001 
Factor 3 0.02 .0001 
Factor 5 —0.03 .0001 
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The conclusion that activity and fit- 
ness are significantly associated is sup- 
ported by the results of the multiple 
regression analyses. These analyses 
demonstrated that 18% to 21% of the 
variance in fitness status could be ac- 
counted for by the physical activity fac- 
tors that were formed via factor analy- 
sis of the observed physical activity 
variables (R’=.18, .21) The finding 
that approximately one fifth of the vari- 
ance in fitness status was accounted for. 
by the activity measures is particularly 
impressive when considered in the light 
of previously published research from 
related fields. First, it is widely ac- 
cepted that fitness and physical activity 
are associated in adults, but it is often 
overlooked that the strength of this as- 
sociation is modest at best. For exam- 
ple, Sobolski and colleagues” reported 
correlation coefficients of .10 and .07 for 
the associations between leisure-time 
physical activity and physical working 
capacity and between occupational 
physical activity and physical working 
capacity, respectively. Other studies 
have reported somewhat stronger asso- 
ciations between physical activity and 
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physical fitness, but the reported corre- 
lation coefficients have not exceeded 
5. Second, the work of Bouchard and 
Malina? suggests that 40% to 50% of 
variance in maximal aerobic power 
(Vo,max) is accounted for by genetic 
factors. Studies of twins and adoptive 
families indicate that heritability of 
body fatness is at least this great and 
probably  greater^" Therefore, it 
might be assumed that, at most, 50% to 
60% of the variance in fitness test per- 
formance remains to be accounted for by 


al environmental and behavioral fac- 


tors. For the two fitness tests examined 
in this study, these factors would in- 
clude dietary habits (for the skinfold 
tests) and test familiarity and motiva- 
tion (for the 1.6-km run) as well as habit- 
ual physical activity. Examined against 


this background, the findings of the ' 


present study provide support for the 
contention that higher levels of habitual 
physical activity are associated with 
higher levels of physical fitness, even in 
young children. However, our data also 
show that much of the variability in fit- 
ness in children is not ‘accounted for by 
the activity-related factors examined in 
this study. Clearly, the body of knowl- 
edge concerning the determinants of 
physical fitness in children is incom- 
plete, and additional studies employing 
more burdensome measures of activity 
history and other environmental factors 
are needed. 

Over the past three decades several 
large-scale national studies of physical 
fitness in American children have been 
conducted.“ Most of these studies have 
focused only on physical fitness and 
have failed to measure physical activity. 
However, some of the more recent 
large-scale studies have attempted to 
measure both activity patterns and fit- 
ness.” This approach appears appro- 
priate because available evidence sug- 
gests that long-term health outcomes 
are associated, perhaps independently, 
with both activity and fitness." The re- 
sults of the present study support the 
efficacy of assessing physical activity in 
large populations of children. As noted 
above, the associations between the ac- 
tivity variables and the fitness mea- 
sures, although low in absolute magni- 
tude, were significant and in the 
expected direction. The significant as- 
sociation between physical activity and 
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1.6-km run/walk performance is notable 
because of the acknowledged difficulty 
involved in assessing activity in young- 
sters? and because children, as com- 
pared with adults, are relatively homo- 
geneous in terms of fitness. The best 
individual predictors of fitness were the 
global aetivity ratings provided inde- 
pendently by parents and teachers. It 
should be noted that, in the factor analy- 
sis performed in this study, both of 
these variables loaded on the same fac- 
tor (factor 6). This factor was the first 
selected for entry in both of the multiple 
regression analyses performed and was 
found to be quite robust in that it was 


significantly associated with the depen- ' 


dent variable (fitness measure) in each 
step of both multiple regression ana- 
lyses. This observation is consistent 
with the previous report of Murphy et 
al” and indicates that meaningful infor- 
mation about the physical activity hab- 
its of young children can be obtained 
simply by asking parents and teachers 
to rate the child's activity relative to 
that of his or her peers. 

The results of the multiple regression 
analyses provide important information 
regarding the activity factors that are 


most strongly and independently asso- 


ciated with fitness in young children. As 
noted above, the single factor account- 
ing for the greatest variance in both 
1.6-km run/walk time and sum of skin- 
fold thickness measurements was the 
one labeled global ratings of child’s ac- 
tivity level. The only other factors to 
enter both regression analyses were 
gender, age, and vigorous community 
activities. 

Aside from age, gender, and the glob- 


al activity ratings and vigorous commu- 


nity activity factors, different sets of 
factors entered the multivariate models 
for the two fitness measures. With the 
sum of skinfold thickness measure- 
ments, mother’s exercise entered the 
model, whereas with 1.6-km run/walk, 
PE on school grounds and private club/ 
television watching accounted for sig- 
nificant fractions of variance. The 
meaning of these associations cannot be 
interpreted with great confidence. 
However, these results may indicate 
that 1.6-km run/walk performance is 


most strongly associated with involve- 


ment in relatively intense exercise, ex- 
posure to which is more frequent in bet- 


ter PE programs and in structured 
community-based activity programs. 
The finding that television watching 
time was negatively associated with 
1.6-km run/walk performance is consis- 
tent with the claims of fitness authori- 
ties and with the findings of other re- 
cently reported studies.” In contrast, 
body composition may be importantly 
affected by the home environment as 
represented by the mothers activity 
behavior. The linkage between parental 
activity and fitness in children is consis- 
tent with the findings of Sallis et al” who 
found a significant association between 
parental vigorous activity and child 
physical activity. Therefore, it may be 
that more active parents encourage, ei- 
ther directly or as role models, higher 
levels of activity in their children who, 
consequently, manifest higher levels of 
fitness. This hypothesis seems worthy 
of further study. 

Our finding that physical activity and 
physical fitness are significantly associ- 
ated in young children may provide im- 
portant guidance for public health offi- 
cials and educators. The data presented 
indicate that more physically active 
children are more physically fit and im- 
ply that broad-seale exercise interven- 
tion programs should result in improve- 
ments in youth fitness. This implication 
is supported by the results of controlled 
training studies that have documented 
the “trainability” of children?” and by 
the outcomes of a few large-scale trials 
in which school PE programs have been 
modified to provide more activity.** 
However, it must be emphasized that 
the associations noted in the present 
study are based strictly on cross-sec- 
tional observations. As such, we are re- 
luetant to infer the presence of a cause- 
effect relationship between physical 
activity and physical fitness. It is, of 
course, possible that less fit children 
tend to opt for a less active life-style. 
Nevertheless, at the very least, the re- 
sults of this study indicate that the ef- 
fects of physical activity intervention 
programs on the physical fitness of chil- 
dren should be further evaluated using 
large-scale, longitudinal study designs. 
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Pertussis in Hospitalized Children 


Vanthaya N. Gan, MD, Trudy V. Murphy, MD 


e Before the whole-cell pertussis vac- 
cine was available, Bordetella pertussis 
infections were an Important cause of 
morbidity and mortality in infants. To de- 
termine the extent of continuing morbidity 
in an era of vaccination, a retrospective 
review was conducted of the records of 


neonates and infants hospitalized with 


pertussis Infection at Parkland Memorial 
Hospital and Children’s Medical Center, 
Dallas, Tex. During the 20 years from 1967 
through 1986,182 patients were younger 
than 24 months. Among 176 patients 
whose Immunization history was record- 
ed, 89% had received fewer than two 
doses of pertussis vaccine. The mean 
hospital stay was 7.4 days (range, 1 to 69 
days). A convulsion occurred in 11 pa- 
tients (6%). Apnea was reported In 45 pa- 
tients (25%) and observed in the hospital 
in 26 (14%). Nine patients (5%) received 
‚mechanical ventilatory therapy. Intensive 
‘care monitoring was required in 18 pa- 
tlents (10%). Three (1.6%) died, all with 
secondary bacterial pneumonia. This hos- 
pital-based population indicates that per- 
. tussis continues to be a cause of serious 
morbidity and mortallty in infants. 
(AJDC. 1990;144:1130-1134) 


nereased publicity describing rare, 

but serious, reactions after immuni- 
zation with the whole-cell pertussis vac- 
cine has resulted in decreased accep- 
tance.’ A decrease in use of pertussis 
vaccine may have contributed to a 33% 
increase in cases of pertussis reported 
to the Centers for Disease Control in 
1984 and 1985 compared with cases re- 
ported in 1982 and 1983.” Fear of reac- 
tions following vaccination may not, 
however, be appropriately balanced by 
appreciation of the morbidity and mor- 
tality resulting from infection, which 
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vaccine has been readily available. 


were clearly defined in the preimmuni- 
zation era.* 

Acellular pertussis vaccines are un- 
dergoing testing in the United States.‘ 
More recent information defining the 
course and complications of pertussis in 
infants is needed to document the eon- 
tinuing severity of infection and the im- 
portance of vaccination. We reviewed 
the clinical presentation, laboratory 
findings, course, and complications of 
pertussis in hospitalized neonates and 
infants to determine whether these fac- 
tors have changed during an era when 


immunization with whole-cell pertussis 
5-11 


PATIENTS AND METHODS 


The discharge diagnoses and microbiology 
laboratory records at Children’s Medical 
Center and Parkland Memorial Hospital, 
Dallas, Tex, were reviewed to identify pa- 


. tients hospitalized because of pertussis. A 


case was included in the review if the patient 


was hospitalized between January 1, 1967, 


and December 31, 1986; if the patient was 
younger than 24 months; and if one of the 
following criteria was met: (1) a positive cul- 
ture for Bordetella pertussis (proved case) or 


- (2) characteristic clinical findings of pertussis 


and a positive direct fluorescent antibody 
test of nasopharyngeal secretions for B per- 
tussis, or contact with a culture-proved case 
of pertussis (probable case). Throughout the 
study period, secretions were obtained from 
the nasopharynx and inoculated for culture 
onto either Bordet-Gengou or Regan-Lowe 
agar medium.” 

A standard protocol was used to obtain the 
following information from the medical re- 
cords: the duration and the characteristics of 
the cough; history of contact with another 
case; immunization with pertussis vaccine; 
the clinical course, including fever (defined 
as temperature >38°C); and laboratory and 
radiologic findings. Clinical symptoms, such 
as paroxysmal cough, character of the cough, 
and apnea, were recorded as assessed by the 
medical care provider. It was impossible to 
verify immunization histories recorded in the 
medical record. Two proved cases in this se- 


ries were included in a previous report.” 

Statistical analysis was performed with x’, 
Fisher's Exact Test, and t tests of indepen- 
dent samples, using two-tailed hypotheses; 
P<.05 was considered significant. 


RESULTS 


From January 1, 1967, through De- 
cember 31, 1986, 182 patients hospital- 
ized at Children’s Medical Center and 
Parkland Memorial Hospital satisfied 
the criteria for review. During the first 
and second 10-year periods, there were 


45 and 137 patients, respectively. Thir- 


ty-four (48%) of 80 patients for whom 
cultures were performed had B pertus- 
sis isolated from nasopharyngeal secre- 
tions (proved cases; Table 1). A fluores- 
cent antibody test was performed on 
secretions from all patients with proved 
disease, and 22 (65%) were positive. 
There were 148 probable cases. A 
positive fluorescent antibody test sup- 
ported the diagnosis in 132 cases. Con- 
tact with a proved case of pertussis and 
clinical findings were the basis of the 
diagnosis in an additional 16 patients. 


Demographic Characteristics 


Patients ranged in age from 10 days to 
23.1 months (mean, 4.4 months); 169 


_ (93%) patients were younger than 1 


year and 13 of these patients (7.1%) 
were younger than 1 month. 

Whole-cell pertussis vaceine had been 
given to 57 patients (31%; Table 2). 
More patients had received one or more 
doses of vaccine during the second com- 
pared with the first 10 years (50/137 
[36%] vs 7/45 [16%], respectively; 
P=.0D. 

The racial distribution of cases re- 
flected the population served. Non-His- 
panic whites accounted for 51%, His- 
panics for 23%, blacks for 26%, and 
Asians for less than 1%. Fifty-one per- 
cent of patients were female. 

Pertussis cases were present 
throughout the year. The cumulative 
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Table 1.— Diagnostic Studies 
in 182 Cases of Pertussis 
by Inclusion Criteria* 


Proved Probable 
Study (n=34) (n=148) 


Culture for Bordetella 
pertussis 34/34 0/46 

Fluorescent 
antibody test 


22/34 132/147 


*Values are number positive/number tested. 


monthly and the annual number of cases 
are shown in Figs 1 and 2. Almost half of 
the cases (48.4%) occurred during the 
late spring and summer months (May 
through August). 


History of Exposure 


Exposure to a person with cough was 
reported for 111 (61%) of 182 patients, of 
whom 28 (25%) had confirmed pertus- 
sis. The ill contact was an adult in 49 
cases (44%), a child in 41 (37%), and both 
adult and child in 21 (19%). The contact 
was a member of the patient's household 
orarelative in 105 (95%) of 111 patients. 
The remaining six patients were ex- 
posed at their respective child day-care 
facility (two patients) to a neighbor 
(two patients), in an ambulatory medi- 
eal eare clinie (one patient), and at an 
unknown location (one patient). 


Admission Findings 


The duration of illness in the catarrhal 
phase was not recorded. At presenta- 
tion, all patients had a history of cough. 
The duration of coughing before admis- 
sion to the hospital ranged from 1 to 60 
days (mean, 11 days; median, 7 days); 62 
patients (84%) had a cough for less than 
a week, and 37 patients (20%) had a 
cough for more than 2 weeks before ad- 
mission. Coughing was reported to be 
paroxysmal in 118 eases (6546; Table 3). 
The characteristic “whoop” was noted 
by parents in only 18 patients (10%). 

The hemoglobin and hematocrit val- 
ues ranged from 62 to 204 g/L (mean, 
113 g/L) and 0.18 te 0.58 (mean, 0.36), 
respectively. Total leukocyte counts 
ranged from 4.4 to 32.4 x 10/L (mean, 
21.4 x 10°/L). Total leukocyte counts of 
. 12.7, 18.1, and 25.7 x 10°/L constituted 
the 25th, 50th, and 75th quartiles, re- 
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Table 2.—Age and Immunization Status With Whole-Cell Pertussis Vaccine 
in 182 Patients*: 


No. of Doses 





A ——— ———————— A, 


0 1 
77 (42) 16 (9) 
20 (11) 18 (10) 
6 (3) 5 (3) 
15 (8) 4 (2) 
1 («1) O (0) 
119 (65) 43 (24) 


*Values are number (percent) of patients. 


No. of Cases 


D 
E 
LZ 
_ 
ZZ 


0 FEB 
Jan Feb Mar Apr May 





2 =3 Unknown 
2 (1) 
2 (1) 
2 (1) 
4 (2) 
0 (0) 

10 (5) 


3 (2) 
1 («1) 
4 (2) 





Jul Aug Sep Oct Nov Dec 


Month 


Fig 1.—The cumulative numbers of cases of pertussis are shown by month from 1967 through 
1986 in patients younger than 24 months who were hospitalized. Solid portions of bars indicate 


proved cases; shaded portions, probable cases. 


spectively. Leukemoid reaction (total 
leukocyte count, >50 x 10°/L) was pre- 
sent in seven patients (4%). 

The proportion of leukocytes that were 
lymphocytes varied from 0.14 to 0.95 
(mean, 0.69). Lymphocyte proportions of 
0.60, 0.70, or 0.80 constituted the 25th, 
50th, and 75th quartiles, respectively. 
The absolute lymphocyte counts ranged 
from 2.0 to 45.2x10/L (mean, 
14.4 x 10°/L; median, 11.6 x 10°/L). 

A chest roentgenogram was obtained 
in 157 patients (86%) and was abnormal 
in 77 patients (49%; Table 4). More than 
one abnormal finding was present in 19 
patients. Perihilar infiltrations were 


- the most frequent abnormality, fol- 


lowed by lobar and diffuse or patchy 
infiltrates. “Shaggy heart” was de- 
scribed in one patient. Atelectasis was 
recorded in only 10 patients (6%). 


Clinical Course and Outcome 


The total hospital stay varied from 1 
to 69 days (mean, 7.4 days; median, 5.5 
days). The mean and median lengths of 
hospitalization were longer during the 
first compared with the second 10 years 
(9.0 and 7 days vs 6.9 and 5 days, respec- 
tively), and fewer patients were read- 
mitted during the first compared with 
the second 10 years (one [2%] vs six 
[4%]), but the differences were not sta- 
tistically significant. 

Significantly fewer patients had fe- 
ver, vomiting, apnea, or cyanosis while 
hospitalized than did patients reported 
by parents (P<.05; Table 3). By history, 
patients younger than 3 months com- 
pared with older patients had similar 
rates of apnea (29% vs 20%, respective- 
ly). However, in the hospital, patients 
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Fig 2.—The annual numbers of.cases of pertussis are shown in patients younger than 24 
. months who were hospitalized for the years 1967 through 1986. Solid portions of bars indicate 


proved cases; shaded portions, probable cases. 


` 


Table 3. =~ Symptoms and Signs of Pertussis* 


Clinical Before i During E 
Manifestation Admission Hospitalization P 


118 (65) 
18 (10) 
61 (34) 

116 (64) 
45 (25) 

108 (59) 
9 (5) 


Paroxysmal cough 


Whoop 


Fever 
Vomiting 
Apnea 
Cyanosis 


Convulsiont 





‚117 (64) 
^ 14 (8) 
' 28 (15) 
. 72 (40) 
. 26 (14) 
` 79 (43) 

6 (3) 


*Values are number (percent) of patients with manifestation. NS indicates not significant. 


+By history. 


FA total of 11 patients (6%) had one or more convulsions. 


. younger than 3 months had a rate of 


apnea that was significantly greater > 


_ than that of older patients (24% vs 3%, 
respectively; P<.001). 

The rates of paroxysmal cough, of 
whooping with coughing, and of convul- 
sion were not significantly different be- 
fore admission and during hospitaliza- 
tion. However, patients younger than 3 

‚months were more likely to have a con- 
vulsion than older patients (10% vs 1%, 
respectively; P=.01). The rates of con- 
vulsions did not differ in the first and the 
second 10 years (three patients [7%] vs 
eight patients [6%]). 

Antibiotics were administered to 177 
patients (97%). Erythromycin alone 
was given to 125 patients (69%). Ampi- 
cillin (or amoxicillin) was given to 37 
patients (20%), and both ampicillin or 
erythromycin were given to 15 (8%), 
The use of erythromycin increased from 
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the first to the second 10 years from 53% 
to 85% of patients. 
Eighteen patients (10%) were admit- 


ted to the intensive care unit (ICU). All : 


admissions but one were during the sec- 
ond 10 years. Patients were admitted to 
the ICU when coughing episodes were 
associated with severe respiratory dis- 


tress, apnea, severe bradycardia, or 
‘convulsions. Infants less than 3 months 
of age were more likely than older chil- 


dren to require ICU support (15% vs 


5%, respectively; P=.03). The average 


stay in the ICU was 6 days. The major- 
ity of cases were managed with conven- 
tional means, using increased inspira- 
tory oxygen; mist therapy, and suction. 
Nine patients (5%) required mechanical 
ventilation. Parenteral antibiotics were 
given to 11 patients monitored in the 
ICU. 

Secondary bacterial infection eompli- 


cated pertussis infection in four pa- 
tients, one each in 1968, 1983, 1985, and 
1986 (Table 5). All had complicating sec- 
ondary pneumonia either with sepsis or - 
with atelectasis and respiratory failure. 
None of the infants were immunized 
against pertussis. Two had received no 
previous antibiotics, and one each was 
receiving ampicillin or erythromycin for 


- pertussis when the secondary pneumo- 


nia was recognized. Three (1.6%) of the 
infants died. All were male, all were 1 
month of age, and each was the product — 
of a term pregnancy and had previously 
been healthy. Two had leukemoid reac- 
tions at admission, and all had leuke- 
moid reactions before death. 

The complications of pertussis were 
analyzed in relationship to the number 
of doses of whole-cell pertussis vaccine. 
Infants who received zero or one dose of 
vaccine, compared with two doses or 


‚with three doses, had a longer mean 


hospital stay (7.2, 4.6, and 3.8 days, 
respectively) and higher rates of con- 
vulsions (6.1%, 0%, and 0%), apnea 
(16%, 0%, and 0%), and death (1.8%, 
0%, and 0%), but the differences among 
groups were not statistically signifi- 
cant. Age was an important confound- 


ing variable in assessing the effect of 


vaccine on the rates of complications. 
The majority of patients (65%) were 
younger than 4 months of age, and only 


two (1.7%) of these 118 patients had 
received more than one dose of whole- 
cell pertussis vaccine. 


COMMENT - 


This review summarizes features of 
the illness of 182 patients with pertus- 
sis. The specific diagnosis of B pertussis 
infection was supported by a positive 
culture in 43% (34/80) of those in whom 
cultures were obtained and by a positive 
fluorescent antibody test in 85% 
(154/181) of neonates and infants who 
had no culture obtained or a negative 
result.“ These rates of positive confir- 
matory tests are consistent with those 
previously reported." Isolation of B 
pertussis is reduced in patients who 


. have received vaccine and with pro- 


gress of the illness over time.” Thirty- 


- one percent of the patients in this re- 


view had one or more doses of whole-cell 
pertussis vaccine, and 45% were al- 
ready in the second, paroxysmal phase 
of their illness at presentation. Informa- 
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Table 4.—Admission Chest Roentgenograms of 157 Patients With Pertussis* 






Abnormality 1 >1 Totalt 













Atelectasis 8 10 (6) 
Hyperexpansion 5 i 3 8 (5) 
“Increased lung markings” 1 1 2 (1) 
Infiltration 
Perihilar 18 8 26 (17) 
Lobar 15 9 24 (15) 
Diffuse or patchy 11 6 17 (11) 
Bronchopneumonia 1 6 (4) 
"Shaggy heart" 1 1 («1) 
Cardiomegaly 1 2 (1) 





*Twenty-five of 182 patients with pertussis did not have a chest roentgenogram. 
tNumber (percent) of patients who had roentgenograms. Eighty patients (51%) had chest roentgeno- 
grams with no abnormalities. The roentgenograms of 19 showed more than one abnormality. 


Table 5. — Clinical Characteristics of Patients With Pertussis With Secondary Bacterial 
Infection* 


Characteristic 
Age, mo 
Race/sex 


liness before 
admission, d 


Confirmatory test 
result 
Culture 


: Fluorescent 
antibody 


Admission 
Total white 
blood cal! 
count, x 10*/L 


Lymphocyte 
proportion 
Hospital stay, d 
Complications 
Central nervous 
system 
Respiratory 
Pneumonia . 


Other Cardiopulmonary 


arrest 


Site of culture Blood 


aspirate 


Culture result Escherichia 


Outcome 


Pseudomonas 
coli aeruginosa 





Survived Died 


Convulsion None None 


Broncho- RLL RUL 
pneumonia 


broncho- 
pneumonia 


atelectasis 


Blood, tracheal Lung Lung 


(postmortem) 


Haemophilus 
influenzae 
(nontypable) 


Died Died 


(postmortem) 


Klebsiella 
species 


*H indicates Hispanic; RUL, right upper lobe; and RLL, right lower lobe. All patients had paroxysmal 


couch, apnea, and cyanosis. 


tion was not collected regarding the use 
of antibiotics before cultures for B per- 
tussis were obtained.: Nevertheless, 
prior use of antibioties also could have 
reduced the rate of positive cultures in 
our patients." 
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The premise of this retrospective re- 
view was that the morbidity and mortal- 
ity of pertussis infection have not 
changed substantially from earlier de- 
scriptions, during an era when whole- 
cell pertussis vaecine has been readily 


available. Our population was hospital 
based, and we did not attempt to deter- 
mine the incidence of pertussis in the 
community. Undoubtedly, there were 
other cases of pertussis. In our review 
alone, we identified an additional 69 pa- 
tients who were hospitalized with a di- 
agnosis of pertussis. Although the ill- 
ness ‘in these patients fit clinical 
diagnoses of pertussis, ^" they were ex- 
cluded because diagnostic studies for 
pertussis and other agents that mimic 
pertussis were either negative or not 
done.** The findings in these 69 pa- 
tients were similar to those of proved 
and probable cases, including two chil- 
dren who died with secondary bacterial 
complications. 

Referral patterns and criteria for ad- 
mission in our patients could have 
changed from those used for patients in 
earlier reviews. Nevertheless, we 
found few differences between our pa- 
tients and those in two reviews from the 
United States before 1967: 199 hospital- 
ized patients in San Francisco, Calif, 
from 1947 to 1958,° and 190 hospitalized 
and clinic-treated patients in Dallas 
from 1959 to 1966.° In these series, 57% 
and 43% of patients were less than 1 
year of age, and virtually all infants in 
this age group were hospitalized. 
Eighty-four percent and 67% of the chil- 
dren had had no pertussis vaccine, re- 
spectively. The rates of paroxysmal 
cough (85%), fever (26%), vomiting 
(70%), and convulsion (5%),’ and the dis- 
tribution of total white blood cell counts 
and mean percent of lymphocytes," 
were similar to those found in the pre- 
sent review. Other complications of per- 
tussis, eg, encephalopathy," apnea, epi- 
staxis, melena, and weight loss,* were 
not quantitated. The rates of primary 
pneumonia eaused by pertussis also 
were difficult to assess because criteria 
for this diagnosis were likely to be sub- 
jective and to vary." However, the mor- 
talities were 1.5% and 1.646, respective- 
ly and pneumonia and/or severe | 
hypoxia caused or contributed to the 
death of five and three infants, respec- 
tively, of the six patients (total) who 
died." These rates were almost identi- 
eal to those of patients in our review. 

The patients in our series differed 
from those in the previous reports in at 
least two respects. They had a substan- 
tially shorter mean hospital stay than 
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those described by Kaufman and Bruyn’ 
(7.4 vs 16 to 18 days). Our patients also 
were more likely to be exposed to an ill, 
coughing adult (44% of patients with a 
known contact) than patients described 
by Kaufman and Bruyn (4% of patients 
with a known contact). A shift in the 
proportion of exposures from an ill child 
to an ill adult was recognized previously 
in Dallas, occurring between 1965 and 
1971,” and is consistent with reports of 
increasing numbers of cases recognized 
in young adults.” 

Available whole-cell pertussis vac- 
cine is effective in reducing the inci- 
dence and severity of pertussis. The 
protective efficacy of this vaccine is esti- 
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mated to be only 60% to 70% after two 
doses and increases to 80% to 90% after 
three doses.” We found that infants 
younger than 3 months had the highest 
rates of complications. Unfortunately, 
most patients were too young to have 


: received sufficient doses of vaccine to 


assess the effect of the number of doses 


‘on the rates of complications. 


The concern of a possible relationship 
between encephalitis and pertussis vac- 
cination has decreased acceptance of 
pertussis vaccines.” Outbreaks of per- 


. tussis after a decrease in the use of these 


vaccines have been demonstrated in the 
United Kingdom,”” Japan,” and Swe- 
den." The overall benefit and cost-effec- 
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have been reviewed and well defined.” 
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Diurnal Variation in the Pharmacokinetics 


and Myelotoxicity of Mercaptopurine in 
Children With Acute Lymphocytic Leukemia 


Gideon Koren, MD; Anne Marie Langevin, MD; Nancy Olivieri, MD; Ester Giesbrecht, MSc; 


Alvin Zipursky, MD; Mark Greenberg, MD 


e During their maintenance therapy, 
children with acute lymphoblastic leuke- 
mia are treated with a dally dose of mer- 
captopurine for several years. A recent 
retrospective analysis has suggested that 
_ administration of the drug in the evening 
results In a better prognosis. We com- 
pared the disposition pharmacokinetics 
of mercaptopurine administered in the 
morning vs In the evening in 13 children 
with acute lymphoblastic leukemia. Elimi- 
nation half-life of mercaptopurine was sig- 
nificantly longer in the evening than dur- 
Ing the day (423 + 142 minutes vs 176 + 22 
minutes, mean + SEM). The area under the 
concentration-time curve (AUC,..) was 
significantly larger In the evening 
(24713+3536 ng/mL per minute vs 
17 120+ 1474 ng/mL per minute). These 


cute lymphoblastic leukemia (ALL) 

is the most common form of pediat- 
ric cancer, diagnosed in 1 of every 40 000 
children per year. During the last 2 de- 
cades, there has been substantial im- 
provement in the prognosis of this dis- 
ease, and at present, low-risk patients 
have cure rates of up to 90%. More than 
90% of children achieve complete remis- 
sion, 20% to 40% eventually relapse dur- 
ing maintenance therapy; relapsing pa- 
tients are much more likely to succumb 
to their illness.’ Maintenance therapy 
for most low-risk children usually in- 


cludes a daily oral dose of mercaptopu- 
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differences were even more pronounced 
when comparing the area under the curve 
of the postdistributive phase (AUC, min 
7724 + 2955 ng/mL per minute In the eve- 
ning vs 2597 +712 ng/mL per minute dur- 
ingthe day). in a second study, 12 children 
with acute lymphobiastic leukemla receiv- 
Ing mercaptopurine In the morning had 
their medication administration switched 
to the evening. Within 2 weeks there was a 
sharp fali in peripheral white blood cell 
counts in all patients (from 4.1 x 10°/L to 
2.2 x 10°/L) mainly due to a drop In poly- 
morphonuciear lymphocytes (from 
2.78 x 10°/L to 1.05 x 10°/L). We conclude 
that the diurnal variations of mercaptopu- 
rine disposition result in clinically impor- 
tant myelotoxicity of the drug. 

(AJDC. 1990;144:1135-1137) 


rine (75 mg/m”) and a weekly dose of 
methotrexate (20 mg/m’) given either 
orally, intravenously, or intramuscular- 
ly, according to different protocols. 
Several recent studies have sug- 
gested that variability in the pharmaco- 
kinetics of these two drugs may affect 
clinical response and eventually out- 
come. Evans et al' have shown that re- 
lapsing children have significantly fast- 
er clearance rates of methotrexate and, 
therefore, are exposed to substantially 
lower serum concentrations of the drug. 
We have shown that relapsing patients 
receive significantly less methotrexate 
during the first and second years of 
therapy. Zimm and colleagues! have 
documented very low and underpredic- 
table oral bioavailability of mercaptopu- 
rine and in some patients concentra- 
tions ofthe drug are even undetectable." 
In a recent retrospective analysis, 
Rivard et al" documented better. prog- 
nosis of ALL in children receiving their 
maintenance chemotherapy in the eve- 
ning vs those treated in the morning; 


however, no attempt was made to inves- 
tigate the mechanism(s) underlying this 
phenomenon. During the last decade, 
important diurnal variations in the dis- 
position of several drugs have been do- 
eumented, including theophylline and . 
benzodiazepines.” In this study, we: 
compared the pharmacokinetic disposi- 
tion of mercaptopurine given orally in 
the morning vs in the evening, in an 
attempt to identify a mechanism leading 
to better outeome following evening 
therapy. Subsequently, we assessed 
changes in peripheral white blood cell 
(WBC) counts in children with ALL 
whose treatment was switched to eve- 
ning administration. 


PATIENTS AND METHODS 
Pharmacokinetic Studies 


Thirteen children (4 girls and 9 boys) with 
ALL participated in the pharmacokinetic 
studies; 10 patients completed both day and 
evening studies dies, whereas 2 underwent 
only the evening study; and 1, only the day 
study. Their ages ranged from 4 to 11.5 years 
(mean 6.5 + 2.4 years). 

At the time of the studies all the patients 
were in complete remission for periods of 3 to 
16 months and received their maintenance 
therapy in the morning, which included a 
daily oral dose of 75 mg/m’ of mercaptopurine 
and a weekly oral dose of 20 mg/m’ of metho- 
trexate. Monthly pulses of vincristine sulfate 
and prednisone were given intravenously. 
For prophylaxis against Pneumocystis ca- 
rinii they received trimethoprim and sulfa- 
methoxazole. None had received any addi- 
tional medications during the previous 
month and had not suffered from an intercur- 
rent illness. After approval by our Human 
Experimentation Review Committee and 
with written parental consent, the children 
were randomized to be studied either first in 
the evening or during the day in our chemo- 
therapy unit. 

After at least an 8-hour fast, the children 
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received mercaptopurine (75 mg/m’ orally) : 


with water. Complete administration of the 
dose was supervised by one of the investiga- 
tors. Through an indwelling venous cathe- 
ter, blood samples were drawn just before 
drug administration and then at 10, 20, 30, 


60, 90, 120, 180, 240, 300, 360, 420, and 480° 


minutes following the mercaptopurine dose. 
Samples were centrifuged and serum sam- 
ples were separated and stored at —20°C 
until analyzed within 1 week. The second 
study (day or evening) took place 2 to 4 weeks 
later, 

Serum concentrations of mercaptopurine 
were measured by a high-performance liquid 
chromatography developed in our laborato- 
ries.” The lowest sensitivity of this assay is 
ing/mL and the coefficient of variation with- 
in the measured range (8 to 300 mg/mL) is 
less than 5%. 

Using the nonlinear ADAPT program,” 
the following pharmacokinetic values were 
generated: elimination half-life, area under 
the curve (AUC) of concentration time 
AUC, 4, AUC,,, and AUC, correspond- 
ing to the postdistributive phase. 


Myelotoxicity Studies 


Twenty children with ALL were studied 
to record the potential effects of switching 
mercaptopurine therapy from morning to 
evening on hemoglobin, platelet count, 
WEC count, and polymorphonuclear (PMN) 
counts. The ages of the patients studied were 
between 4 and 12 years (mean 6+ 2.1 years); 
they were 2 to 18 months into maintenance 
therapy. Of these children, 8 were excluded 
because within 2 weeks of switching mercap- 
topurine therapy from morning to evening, 
other changes in chemotherapy took place 
(n=4) or because they had had unstable lev- 
els of WBCs and PMNCs in the 3 months 
prior to the switch or exhibited a decrease or 
increase in WBC or PMN counts before 
changing the mercaptopurine treatment 
schedule from morning to evening (n=4). 
Compliance was verified by history during 
the clinic visit. l 

Pharmacokinetic and hematologic values 
were compared between the morning and 
evening studies using nonparametric statis- 
tics (Wileoxon's or Mann-Whitney U tests 
whenever appropriate); data are expressed 
as mean € SEM. 


RESULTS 


Serum concentrations of mercaptopu- 
rine were consistently higher in the eve- 
ning, yielding larger AUCs (Figure). 
The AUC,, of the 10 children serving as 
their own controls was 22 566+ 5556 
ng/mL per minute in the evening and 
13 549 + 2843 ng/mL per minute during 
the day (P=.08, Wileoxon's) Adding 
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the data from children studied only in 
the evening or only during the day 
yields an AUC of 24 718 x 5858 ng/mL 
per minute (in the evening) and 
17 120+ 1474 (AUC,..) ng/mL per min- 
ute (n the morning) respectively 


‘(P<.05, Mann-Whitney U). In three 


children studied both in the morning 


and in the evening, the AUC, in the - 


evening was more than 100% larger 
than during the day. Differences in 
AUC were more pronounced when look- 
ing at only the postdistributive phase 
(ACU. of 7724 + 2955 ng/mL per min- 
ute [evening] vs 2597+ 712 ng/mL per 
minute [morning]; [P<.01]). Elimina- 
tion half-life of mercaptopurine was 
423+142 minutes in the evening and 
176+22 minutes in the morning 
(P=.02). Differences between the 
morning and evening studies were de- 
tected also in time-to-peak; time-to- 
peak was longer in the evening in 5 pa- 
tients, equal in the morning and in the 
evening in 4 patients, and shorter in the 
evening in 1 patient. l 

Within 2 weeks of changing the treat- 
ment schedule from morning to eve- 
ning, all 12 children experienced a de- 
crease in WBC count (from 
4.1+0.4x10/L to 2.2+0.33 x 10L; 
P<.005) and in PMN count (from 


2.718 +0.34 x 10°/L to 1.05 +0.2 x 10°/L; 


P<.0005). Patients experienced a slight 
decrease in hemoglobin (147 + 4.7 g/L to 
106.3 +4.4 g/L; P<.05) with no appar- 
ent changes in platelet counts 
(280 + 24 x 10°/L and 316 + 42 x 10°/L re- 
spectively; P>.1). 

Subsequently, chemotherapy had to 
be discontinued in 9 children, 2 of whom 
were hospitalized and treated with 
broad-spectrum antibiotics for fever ac- 
companying the neutropenia, and a 
third had fever and otitis. Chemothera- 
py was withheld in these 9 children for 
periods of 7 to 30 days; thereafter, the 
dose had to be reduced by 20% to 25% in 


7 children, whereas an eighth child's 


treatment was switched baek to the 
orignal dose received in the morning 
and the ninth childs treatment was 
restarted on the same dose, exhibit- 
ing relative neutropenia (WBC count, 
2.4x 10/L; PMN count, 1.68 x 10°/L). 


COMMENT 


The disposition of mercaptopurine is 
subjected to appreciable interpatient 


Mercaptopurine, ng/mL 





129 o4 5 6 Y B 


Time, h 


Mean concentration time curve of mercapto- 
purine given in the morning vs the evening to 
children with acute lymphoblastic leukemia. 


variation; the AUC achieved with a 
standard dose may vary manyfold and in 
some patients serum concentrations are 
undetectable.” Because children with 
leukemia are administered 75 mg/m’ for 
several years without modification of 
the dose according to achieved serum 
concentrations, it is conceivable that 
they are exposed to very different 


amounts of mercaptopurine over time. 


It is not yet known whether such differ- 
ences may affect the outcome of this 
malignancy, but data on methotrexate 
clearly show that children with higher 
clearance rates, and therefore lower 
systemie exposure, are more likely to 
relapse and to succumb to their illness.’ 

During the past decade, the effects of 
diurnal variation on the disposition and 
pharmacodynamics cf drugs have been 
recognized. In the case of theophylline, 
half-life has been shown to be longer in 
the evening and the absorption of sus- 
tained released preparations is slower.’ 
In the case of triazolam, elimination 
half-life is significantly longer after eve- 
ning administration, and so is the ab- 
sorption half-life and absorption lag 
time.’ 

The first part of our study aimed at 
detecting possible changes in the dispo- 
sition pharmacokinetics of mercaptopu- 
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rine administered orally in the standard 
dose of 75 mg/m’, We have demon- 
strated that children are exposed to sig- 
nificantly larger amounts of mereapto- 
purine after receiving the drug in the 
evening. Because only the oral dose is 
studied, it is impossible to analyze 
whether these changes stem from high- 
er oral bioavailability, smaller distribu- 
tion volume, decreased clearance rate, 
or a combination of the above. The fact 


that elimination half-life is prolonged in ` 


the evening may suggest decrease in the 
metabolism of mercaptopurine, with or 
without changes in distribution volume. 

The low oral bioavailability of mer- 
captopurine is the result of first-pass 
metabolism of the drug by intestinal and 
liver xanthine oxidase that can be inhib- 


ited by concomitant administration of . 


allopurinol.” It is potentially possible 
that diurnal variation in xanthine oxi- 
dase activity may participate in the di- 
urnal phenomenon. The prolonged 
time-to-peak observed in the evening 
in half of our patients may suggest re- 
tarded absorption o the drug from the 
gastrointestinal tract, potentially due 
to changes in intestinal motility. The 
delay in achieving peak concentrations 
in the evening is consistent with studies 
of other drugs; it has been shown that 
posture, per se, pralongs the rate con- 
stant of absorption, resulting in a longer 
lag time before absorption.” In the pre- 
sent studies, the patients were allowed 
to be active during the day, whereas 
during the evening, all of them lay in 
bed and fell asleep within several hours 
of study. 

Our studies document that the AUC... 
of mercaptopurine, reflecting total sys- 
temic exposure to the drug, is signifi- 
cantly larger after an evening dose. In 
some of our patients these differences 
were as large as twofold or threefold. 
This subgroup may correspond to the 
three children in our subsequent clinical 
studies who had neutropenia and fever 
secondary to evening administration of 
the drug. It is potentially important 
that the differences m AUCs were much 
more pronounced when comparing the 
postdistributive phase, with the mean 
exposure being threefold higher. It may 
be that the prolonged terminal low con- 
centrations of mercaptopurine are more 
important in exerting the pharmacody- 
namic effect of this antimetabolite, as 


A 
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they reflect postabsorption and postdis- 
tribution equilibrium. Our studies in- 
cluded children aged 4 to 10 years, so 
there were no young children or adoles- 
cents having à poor prognosis. To the 
best of our knowledge, there is no evi- 
dence that mercaptopurine pharmaco- 
kineties are age related within the pedi- 
atric age group. 

The decision to switch our patients 
administrations from daily to nightly 
maintenance therapy followed the ret- 
rospective analysis that showed better 
survival in children receiving their 
maintenance therapy in the evening.' 
The subsequent decrease in peripheral 
WEC count, mainly due to neutropenia, 
is consistent with the significantly high- 
er exposure to mercaptopurine after 
evening administration. In three of our 
patients, myelotoxicity resulted in hos- 
pitalization and intravenous antimicro- 
bial therapy. In a recent study, the 
mean WBC count during maintenance 
therapy was found to be significantly 
related to risk of hematologic relapse, 
giving patients with the higher cell 
count the poorer outcome." It can be 
argued that the diurnal effect on WBC 
and PMN counts may reflect improved 
compliance during the evening studies. 
It is possible that patients were more 
compliant once enrolled into the experi- 
mental aspect of the evening study. 
Judging by parental reports, it does not 
appear that compliance changed; how- 
ever, such reports have been shown not 
to reflect avidly true compliance with 
mercaptopurine among patients with 
ALL." Because cellular protein synthe- 
sis is more pronounced during the eve- 
ring, it is possible that other diurnal 
changes contribute to the observed 
myelotoxicity.* 

Our studies support the retrospective 
observation and suggest that nightly 
therapy with mercaptopurine produces 
more favorable results by increasing 
the effectiveness of the drug.* Our re- 
sults further suggest that interpatient 
variation in disposition pharmacokinet- 
ics of mercaptopurine may be an impor- 
tant determinant of survival of ALL 
children. If prolonged low concentra- 
tions of mercaptopurine are needed to 
maintain an antileukemic effect, then 
one should ask why a drug with such a 
short elimination half-life is adminis- 
tered once daily. To date, no studies 


have addressed the potential efficacy of 
a divided mercaptopurine dose given 
more than onee daily. 

A prospective study is needed to veri- 
fy better survival of children receiving 
mercaptopurine in the evening; howev- 
er, the clinician should be aware of the 
potentially dangerous myelotoxieity 
that may result. 


This study was supported by the Leukemia Re- 
search Fund, Toronto, Canada. 

Drs Koren and Olivieri are Career Scientists of 
Ontario Ministry of Health. 


References 


1. Poplack DG. Acute lymphoblastic leukemia in 
childhood. In: Altman AJ, ed. Pediatr Clin North 
Am. 1985;32:669-698. 

2. Evans WE, Crom WR, Abramowitch M, etal. 
Clinical pharmacodynamics of high dose metho- 
trexate in acute lymphocytic leukemia: identifica- 
tion of a relation between concentration and effect. 
N Engl J Med. 1986;314:471-476. 

3. Peeters M, Koren G, Jakubovic ZD, Zipursky 
A. Physician compliance and relapse rates of acute 
lymphoblastic leukemia in children. Clin Pharma- 
col Ther. 1988;43:228-232. 

4. Zimm S, Collins J, Roecardi R, et al. Variable 
bioavailability of oral mercaptopurine: is mainte- 
nance chemotherapy in acute lymphoblastic leuke- 
mia being optimally delivered? N Engl J Med. 
1983;308:1005-1009. 

5. Sulh H, Koren G, Whalen C, Soldin S, Zi- 
pursky A, Greenberg M. Pharmacokinetic determi- 
nants of SMP myelotoxicity and therapeutic failure 
in children with acute lymphoblastic leukemia. Clin 
Pharmacol Ther. 1986;40:604-609. 

6. Rivard GE, Hoyoux C, Infante-Rivard C, 
Champagne J. Maintenance chemotherapy for 
childhood acute lymphoblastic leukemia: better in 
the evening. Lancet. 1985;2:1264-1266. 

7. St Pierre MV, Spino M, Isles AF, Tesoro A, 
MacLeod SM. Temporal variation in the deposition 
of theophylline and its metabolites. Clin Pharma- 
col Ther. 1985;38:89-95. 

8. Smith RB, Kroboth PD, Phillips P. Temporal 
variations in triazalam pharmacokineties and phar- 
macodynamies after oral administration. J Clin 
Pharmacol. 1986;26:120-124. 

9. Whalen CE, Tamary H, Greenberg M, Zi- 
pursky A, Soldin SJ. Analysis of 6-mercaptopurine 
in serum or plasma using high performance liquid 
chromatography. Ther Drug Monit. 1985;7:315- 
320 


10. D’Angenio DZ, Schumitzky A. A program 
package for simulation and parameter estimation in 
pharmacokinetic systems. Comp Prog Biomed. 
1979;9:115-134. 

11. ZimmS, Collins JM, O'Neill D, Chabner BA, 
Poplock DG. Inhibition of first pass metabolism in 
cancer chemotherapy: interaction with 6-mercapto- 
purine and allopurinol. Clin Pharmacol Ther. 
1983;34:810-817. 

12. Channer KS, Dent K, Roberts CJC. The 
effect of posture at the time of administration of the 
central depressant effects of a new hypnotic zopi- 
clone. Br J Clin Pharmacol. 1984;18:879-886. 

13. Schmigelow K, Pulezynska MK, Seip M. 
White cell count during maintenance chemothera- 
py for standard-risk childhood acute lymphoblastic 
leukemia: relation to relapse rate. Am J Pediatr 
Hematol Oncol. 1988;5:259-267. 

14, Snodgrass W, Smith S, Trueworthy R. Pedi- 
atric clinical pharmacology of 6-mercaptopurine: 
lack of compliance as a factor in leukemia relapse. 
Proc Am Soc Clin Oncol. 1989;3:204. Abstract. 


Diurnal Variation—Korenetal 1137 


Adult Height ld in Children After Kidney 


Transplantation 


Carsten Aschendorff, MD; Gisela Offner, MD; Lothar Winkler, MD; 
Eckhart Schirg, MD; Peter F. Hoyer, MD; Johannes Brodehl, MD 


e We evaluated posttransplantation 


growth, bone maturation, and adult height | 


in 20 adolescents who had received kid- 
ney transplants at the age of 10.5 to 17 
years. Nine patients (five male, four fe- 
male) were treated with cyclosporine and 
low-dose prednisolone, and 11 children 
(six male, five female) were treated with 
azathioprine and high-dose prednisolone. 
The cumulative dose of steroids after 
transplantation was significantly lower In 
the cyciosporine-treated group. Bone 
age, according to the radius-ulna-short 
bones method of Tanner and Whitehouse, 
_ was almost the same in both groups at the 
time of transplantation (15.0 and 14.6 
years for male subjects, 13.3 and 13.1 
years for female subjects). Predicted adult 
height (Tanner-Whltehouse Mark Il-meth- 
.od of Tanner et al) and target helght were 
estimated at transplantation. Adult height 
was defined as achieved when bone age In 
male subjects had reached 18 years and, 
in female subjects, 16 years. Bone matura- 


rowth retardation is one of the major 

problems of chronic renal failure in 
childhood, especially during dialysis. 
The aims of kidney transplantation in 
children are independence from dialysis 
and full rehabilitation, including normal 
growth and development. The reduc- 
tion of the dose of steroids in the immu- 
nosuppressive regimen by use of cyclo- 
sporine leads to an improved growth 
rate after kidney transplantation when 
compared with conventional treatment 
with azathioprine and high-dose cortico- 
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tion of the cyclosporine-treated patients 


occurred at a normal rate (0.92 bone-age 
years per chronologic year), whereas the 
azathloprine-treated group exhibited a 


significantly slower rate (0.56 bone-age 


years per chronologic year). The growth 
rate per year for the cyclosporine-treated 
group was more than double that of the 


 azathioprine-treated group (3.0 cm vs 1.4 


cm). The adult height of the cyclosporine- 
treated group exceeded the predicted 
adult helght by a mean of 1.3 cm, but the 
azathioprine-treated group missed it by 
3.9 cm. Target heights could not be 
achieved in any group. Kidney function 
was significantly lower in the cyclospor- 
ine- vs the azathloprine-treated group, but 
no patients suffered from severe renal In- 
sufficiency. We conclude that cyclospor- 
ine and low-dose prednisolone are asso- 
ciated with normal bone maturation and a 
better prognosis for final height In chil- 
dren with renal transplants. 
(AJDC. 1990;144:1138-1141) 


steroids." The effect on the patients 
final height in adulthood is unknown. 
We compared linear growth, bone 
maturation, and adult height retrospec- 
tively in: 20 adolescents who received 


kidney transplants between 1974 and 
1986 and were treated either with cyclo- 
sporine and low-dose prednisolone or 
with nee and high-dose pred- 
nisolone. 


SUBJECTS AND METHODS 


‚We studied 20 patients (nine female and 11 
male) who had received renal allografts at 
the Medizinische Hochschule, Hannover, 
West Germany, between 1974 and 1986 and 
had reached adult height by the end of 1988. 
Adult height was defined as achieved when 
the bone age of male adolescents had reached 
18 years and that of female adolescents, 16 
years. Bone age was determined by the radi- 
us-ulna-short bones method of Tanner and 
Whitehouse, using a roentgenogram of the 
left hand and wrist.” At the time of transplan- 
tation, the male patients had a bone age of 13 
to 16 years, and the female patients of 11 to 14 
years. Subjects with bone ages lower than 13 
and 11 years, respectively, and those with 
nephropathic cystinosis were excluded be- 
cause of their extreme growth retardation 
for chronologic and bone age. 

Chronologie and bone age at the time of 
transplantation and other data concerning 
kidney transplantation and immunosuppres- 
sion are listed in Table 1. The cyclosporine- 


Table 1.—Number of Patients, and Chronologic and Bone age, at Time of - 
io. ned Transplantation, and Origin and Number of Grafts 


Year of transplantation 


Male patients - 
No. 


Mean chronologic age, y (range) 
Mean bone age, y (range) 


Female patients 
No. . 


Mean chronologic age, y (range) 
Mean bone age, y (range) 
Living related/cadaveric grafts 
No. of patients with firsusecond/third graft 


Cyciosporine 
(n=9) 


1982-1986 


PTR 
(n=11) ` 


1974-1982 


|. B 6 
15.5 (13.0-16.9) 14.5 (12.8-16.9) 
15.0 (13.7-15.9) 14.6 (13.4-15.9) 


4 5 
14.0 (12.0-16.0) 13.0 (10.5-15.8) 
13.3 (12.9-13.7) 13.1 (12.4-14.0) 
1/8 Af? 
71012 11/0/0 
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treated group consisted of five male-and four 
female patients, the azathioprine-treated 
group of six male and five female patients. 


The original diseases of the patients were , 


about the same in both groups: congenital- 
familial diseases in four of nine cyclosporine- 
treated and five of 11 azathioprine-treated 
' patients. The details of the two immunosup- 
pressive protocols are given in Table 2.9! 
Atthe time of transplantation, the predict- 
ed adult height was ealculated, aecording to 
the formula of Tanner and coworkers,” from 
the body height and chronologie and bone 
ages (Tanner-Whitehouse Mark II-method). 
. The target height was calculated from the 
mean parental height plus or minus 6.5 em for 
male and female adolescents, respectively. 
Standing height was measured with a stadio- 


meter at the time of transplantation and 


when adult height was reached. 

The glomerular filtration rate (GF'R) was 
caleulated at both times from the serum cre- 
atinine levels and standing height according 
to the formula of Schwartz et al.” The calcu- 


lated GFR correlates well with the inulin. 


clearance value, even in children who have 
received transplants (Hoyer et al^. The 
trinitrophenol (pierie acid) method was used 
for the determination of creatinine levels 
with an analyzer (Kreatinin, Beckmann, Mu- 
nich, West Germany). Investigations were 
performed with the informed consent of pa- 
tients and their parents. 


For statistical analysis, Student's i test 


and the nonpaired Mann-Whitney U test 
were used in conjunction with computer sys- 
tem software (SPSS-X, SPSS Benelux, Gor- 
inchen, the Netherlands). 


RESULTS 


The chronologie age when adult bone 
age was reached under the two immuno- 
suppressive regimens is listed in Table 
3. In both sexes, the mean chronologic 
age was higher with azathioprine and 
high-dose prednisolone than with cyclo- 
sporine: 20.1 vs 18.7 years in male pa- 
tients and 19 vs 17.4 years in female 
patients. The duration between trans- 
plantation and achieved adult bone age 
. was almost twice as long in the azathio- 
prine-treated group as in the cyclospor- 
ine-treated group, although bone age at 
the time of transplantation was nearly 
. the same in both groups. The mean dif- 
ference in duration is statistically signif- 
icant in male subjects (5.6 vs 3.2 years; 
P<.01) and weakly significant in female 
subjects (6.0 vs 3,4 years; P<.05). 

The maturation of bone age per year 
after transplantation calculated for 
male and female subjects together 
showed a nearly normal development in 
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“Table 2. Two Different Immunosuppressive Regimens Used i in Panian Kidney : 
1 ce ranepiaptaton MN 


Immungsunpreseive 
Agent, Daily Dose 


Daily Prednisolone, 
mg/kg (mg/m?) 
Regimen 1 


CÁM MM ———M a M À— 


Azathioprine, 
mg/kg 


Intraoperatively 
Days 1-3 
Day 4 to week 3 


Weeks 
4-5 


6-B 
9-12 
After 1 y 


Cyclosporine, 
mg/m* (Orally) 


6 h preoperatively 
Intraoperatively (intravenously) 
Week 


7 and afterward 





High-Dose 
Prednisolone 


10 (300) 
10 (300) 
3 (90) 


2 (60) 
1 (30) 
0.5 (15) 
5-10 mg absolute 
Regimen 2 


Low-Dose 
Prednisolone 


10 (300) 
2 (60) orally 
1 (30) 
05 (15) 
0.4 (12) 
0.3 (9) 


0.2 (6) 
0.13 (4) 


*Therapy discontinued if leukocyte count is below 3.0 x 10%L. 
TAdministered in two doses per day and adjusted to trough blood levels of 150 to 200 ng/mL.. 


Table 3. — Chronologie Age and Duration of Growth ‚After Transplantation Until Adult 
Bone Age Was Reached* 


Cyclosporine 


Male patients 
No. 5 


Age at adult height, y 
Time of growth, y 


Female patients 
No. 4 


Age at adult height, y 
Time of growth, y 


18.7215 
3.2+1.1° 


17.4+1.2 
3.4+0.6 





Azathioprine 


6 
20.1: 1.2 
§.6+ 1.2 


5 
19.03:1.7 
6.0+1.9 


*Male patients’ adult bone age was determined at 18 years, female patients’ bone age at 16 years. Values 


are mean 3: SD. P values are by Student's ¢ test. 


the.cyclosporine-treated group, with a 


mean value of 0.92+0.28 bone-age 


years per chronologic year, in contrast 
to the azathioprine-treated group, with 
a value of 0.56 + 0.13 bone-age years per 
chronologie year (P<.01). 

The values for height at the time of 
transplantation and the final heights are 
listed in Table 4. Both male and female 
subjects showed an absolute growth of 


10 em under cyelosporine treatment. 
With azathioprine, the male subjects 
grew only 8 em and the female subjects 
7 cm. This reflects a significantly better 
growth rate of both sexes in the cyclo- 
sporine-treated patients (3.0+1.3 vs 
1.4 0.8 em/y; P<.01). 

In Table 4, the achieved adult heights 
were also compared with the predicted 
adult heights and the target heights, 
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É  Table.d.— —Height at Time of Transplantation, Predicted and Target Heights, and . 
j ; Achieved Adult Heights* 


Cyclosporine Azathioprine 


Male patients 
No. 


Height at transplantation, em 
Predicted adult height, cm 
Target height, cm ) 
Adult height, cm 


Female patients 
` No. 


Height at transplantation, cm 
Predicted adult height, cm . 
Target height, cm 

Adult height, cm 


6 
159+12 
1719 
18227 
167+10 


151211 
1583.12 
1682-10 
161412 


Table 5.- GF R and Plasma Creatinine Shortly After: Transplantation and at Time of 
, Reaching Adult Height* : 


Cyclosporine 


GFR, mL/min per 1.73 m? 
_ Transplantation 


Adult height 


Plasma creatinine, pmol/L 
Transplantation 


Adult height 


132+56 
177+50 


Azathioprine 





*GFR indicates glomerular filtration rate. Values are mean+ SD. P values are by Student's t test. 


“Table 6. — Total Dosage of Prednisolone ‚Received in: First 4 Years After: 
"gt s Transplantation“ » : 


Years After em 


No. of patients 
Total dosage 
2 


No. of patients 


Total dosage 


3 
No. of patients 


Total dosage 


4 
No. of patients 


Total dosage . 





Cyclosporine e 


140 +86 


Azathioprine 


11 
398 + 123 


*Dosage values are mean -£ SD in milligrams per kilogram of body weight per year. P values are by 


Student's t test. 


which were both determined at the time 
of transplantation. Under cyelosporine 
treatment, the female subjects exceed- 
ed their predicted height by a mean of 
8 em, and the male subjects under the 
same treatment almost reached predict- 
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ed heights. Under azathioprine treat- 
ment, the predicted height was not 
reached. Target height exceeded adult 
height in both groups. 

The differences between the predict- 
ed adult height and the achieved adult 


height showed a significantly better re- 
sult in the cyclosporine-treated group 
compared with the azathioprine-treated 


‘group (+1.3+3.2 vs -3.9+3.9 em; 
P<.01. 


Because chronic renal failure of the ` 
engrafted kidney would determine the 
growth rates, the values for GFR and 
plasma creatinine are given in Table 5. 
In both groups, the GFR ranged be- 
tween 26 and 119 mL/min per 1.73 mé for 
a short time after transplantation and 
declined to 24 to 88 mL/min per 1.73 m’ 
by the end of the study. The cyclospor- — 
ine-treated group showed a significant- 


ly lower GFR at both times, but no pa- 


tient suffered severe renal insufficiency 
(Table 5). 

The cumulative dose of steroids re- 
sulting from the immunosuppressive 
protocols and additional steroid pulses 
given against acute rejection was sig- 
nificantly lower in the cyclosporine- 
treated group in the first 4 years after 
transplantation (Table 6). The- total 
number of steroid pulses was the same 
in both groups. All steroid pulses were 
given within the first 3 years after 
transplantation (16 therapeutic sessions 
with 76 pulses total in both groups). 


COMMENT 


It is well accepted that high dosages 
of corticosteroids (more than 6.0 mg/m’ 
per day of prednisolone) lead to growth 


. retardation, which is also true in chil- 


dren with renal transplants?" who no 


longer suffer from renal failure. As pre- 


. viously shown by our group and others, 


cyclosporine combined with low-dose 
corticosteroids offers a normal yearly 
growth rate after kidney transplanta- 
tion.” The effect of such treatment on 
the bone maturation and the adult 
height is unknown. 

Predietion of adult height is difficult 
in children suffering from chronic dis- 
ease, in whom the grade of growth and 
bone-age retardation depends on the 
duration of renal insufficieney and the 
type of underlying kidney disease." 


: The radius-ulna-short bones method of 


Tanner and Whitehouse calculates the 
bone age using a point system for the 
maturation of single bones and epiphy- 
seal plates. 1t is more precise than the 
method of Greulich and Pyle,” where 
bone age is determined only by compari- 
son of full roentgenograms of the left 
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hand and wrist with an atlas. The disad- 
vantage of the Tanner-Whitehouse 
Mark II-method for adult height predic- 
tion is a slight overprediction, when 
there is a marked bone age retardation 
for chronologie age.”™ Therefore, we 
restricted our paiients to a limited 
range of bone age at the time of trans- 
plantation and excluded patients with 
cystinosis. Considering these restric- 
tions, the Tanner-Whitehouse Mark II- 
method using the radius-ulna-short 
bones method bone age is a reliable pre- 
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dietion method.” 

In our study, the eyclosporine-treat- 
ed patients showed no acceleration in 
bone maturation. Their epiphyses 
closed at a normal age, considering the 
retardation of bone age at the time of 
transplantation, and the patients 
reached their predicted adult height. 

In contrast, the azathioprine-treated 
patients demonstrated a delay in bone 
maturation and had lower growth rates. 
This led to a further growth retardation 
for chronologic age and was only partial- 
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Failure to Recognize Fetal Alcohol 
. Syndrome in Newborn Infants 


Bertis B. Little, MA, PhD; Laura M. Snell, MPH; Charles R. Rosenfeld, MD; 
Larry C. Gilstrap III, MD; Norman F. Gant, MD 


* A clinically distinct constellation of 
major and minor anomalies, termed the 
fetal alcohol syndrome, occurs among in- 
fants whose mothers abuse alcohol dur- 
ing pregnancy. In addition, significantly 
higher rates of pregnancy complications, 
Including perinatal deaths and fetal 
growth retardation, occur among these 
women and their offspring. We studied the 
medical records of 40 Infants born to 38 
alcohol abusers and the frequency of 
characteristics associated with fetal alco- 
hol syndrome. Physical examinations of 6 
infants revealed primary features consis- 
tent with a diagnosis of fetal alcohol syn- 
drome. Postnatal growth and develop- 
ment were very poor in 17 (50%) of 34 
liveborn alcohol-exposed infants. The di- 
agnosis of fetal alcohol syndrome did not 
appear In the medical records of any of 
- these Infants despite the fact that the 
_ mothers’ obstetric records Included a his- 
tory of alcohol abuse during pregnancy. 
This finding emphasizes the Importance 
of good communication between obstet- 
ric and pediatric medical staff at this hos- 
pital, particularly when providing care for 
pregnant women and newborn infants at 
high risk for complications due to mater- 
nal alcohol or other drug abuse. 

(AJDC. 1990;144:1142-1146) 


etal aleohol syndrome (FAS) is 
caused by maternal alcohol abuse 
. during pregnancy, and its characteristic 
pattern of minor facial anomalies (fa- 
cies) is readily reproduced in rodent and 
nonhuman primate animal models.’ In- 
fants with FAS are characterized by 
prenatal and postnatal growth deficien- 
cy, mental retardation (often profound), 


behavioral disturbances, and typical fa-. 


cies (flattened nasal bridge, hypoplastic 
to absent philtrum, narrow forehead, 
etc).” The ability to recognize this syn- 
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drome varies aecording to the physi- 
cian's skills and interest in dysmorpho- 
logic features; thus, the estimated 
prevalence rates for FAS among popu- 
lations are directly affected by such as- 
certainment biases. 

The diagnosis of FAS is made easier 
by a known maternal history of alcohol 
abuse, but the syndrome should be rec- 
ognizable by observers unaware of the 


mother's drinking status. Studies using _ 


examiners “blinded” to the mother's al- 
cohol consumption patterns are difficult 


. to implement and often fail to distin- 


guish infants born to mothers who 
drank heavily during pregnancy." 
Moreover, trained observers frequent- 
ly have difficulty in agreeing on a diag- 
nosis.” Less severe effects of maternal 
alcohol use during pregnancy include 
mild to moderate mental and physical 
growth retardation, known collectively 
as fetal alcohol effects (FAE).* Con- 
founding variables, such as interviewer 
bias, inconsistencies in diagnosis of 
FAS and FAR, ethnicity, socioeconom- 


ic status, nutrition, and other substance | 


abuse, make it difficult to interpret data 
regarding the relationship between the 
amount of aleohol consumed and FAS or 
FAE. 

In this study, we analyzed the under- 
diagnosis of FAS and FAE, as indicated 
by clinieal information recorded in the 
maternal and infant medical records, in 
one of the largest neonatal services in 
the United States. 


MATERIALS AND METHODS 


Medical records of women who reported 
abusing alcohol during pregnancy were iden- 
tified using a large validated, prospectively 
collected database (MANDATE) that con- 
tained information on more than 28 000 deliv- 
eries from September 1977 to December 
1980. This data management system was de- 
signed to gather, validate, and organize in- 
formation related to maternal and neonatal 
care in Dallas County, Texas. Data were col- 
lected by trained research nurses and re- 
corded on forms, which were read by an opti- 


cal scanner onto a computer system disk file. _ 


Audits were performed at quarterly inter- 
vals to assess the accuracy of randomly sge- 
lected charts. The error rate was 1% to 2% 
for data recording and less than 1% for data 
entry into the computerized database.” In- 
formation regarding alcohol use was avail- 
able for 5602 women who delivered at Park- 
land Memorial Hospital, Dallas, Tex. This 
county teaching hospital serves a low-in- 
come/indigent population in a large metro- 
politan area and in 1977 performed one third 
of the deliveries in the county. 

Alcohol intake information for all infants 
purportedly exposed to alcohol in utero in the 
database (n = 38) was verified with the medi- 
eal records, and no discrepancies were 
found.^ Alcohol abuse was defined as drink- 
ing four or more alcoholic beverages per day. 
Information was abstracted from the medical 
charts of these women regarding the amount 
of aleohol used during pregnancy, pregnancy 
outcome, and other substances used. Medical 
records of infants born to these women were 
also abstracted for information about health 
status, the pediatric examination findings at 
birth, and perinatal complications. The in- 
fants’ medical records at Parkland Memorial 
Hospital and Children's Medieal Center, an 
adjacent pediatric referral hospital for North 
Texas, were also reviewed to assess postna- 
tal growth and development. À comparison 
group of 80 mothers and their respective in- 
fants was randomly selected from 5564 wom- 
en who did not drink during pregnancy, and 
similar data were abstracted from their med- 
ical records. 

In this study, estimated gestational age 
(EGA) was calculated from the mother's last 
menstrual period. Fetal growth retardation 
(FGR) was defined (1) by diagnosis in the 
medieal records or (2) as a birth weight less 
than or equal to the 1Cth percentile for EGA- 
specific reference data. Microcephaly was 
defined in the same fashion as FGR. Birth 
weight, birth length, neonatal head cireum- 
ference, EGA, and other clinical observa- 
tions were abstracted from the newborn ex- 
amination records. Measurements were 
compared with the discharge records and the 
MANDATE database for verification. 

x’ Analysis and the odds ratio (OR) deter- 
mination with 1 df and Yates’ correction for 
small sample sizes were performed using the 
Centers for Disease Control (Atlanta, Ga) 
Statistical Analysis Package. Analysis of 
variance (ANOVA) and analysis of covari- 
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Table 1.—Alcoho! Abuse Levels of 
Mothers 


Drinks per Day No. (%) 


0 80 (100) 
4-5 23 (61) 
6-7 8 (21) 
zB 7 (18) 
Total Nondrinkers 80 (100) 
Total Drinkers 38 (100) 


ance (ANCOVA) were performed using 
SPSS.' The multiple statistical comparisons 
in the present study raise the possibility that 
as many as three significant associations may 
have occurred by chance. The Bonferroni 
theorem indicates that P<.001 should be 
used to correct for the number of multiple 
comparisons to obtain an adjusted P<.05.° 


RESULTS 


Medical records of 38 (0.7%) of the 
total 5602 women surveyed reported a 
history of aleohol abuse during pregnan- 
ey. Forty infants were born to this 
group, including two sets of twins. One 
- twin from one set was stillborn, and one 
from the set during the neonatal period. 
Hence, 38 infants were available for fur- 
ther study. Eighty-one infants, includ- 
ing one set of twins (1 emaciated fetal 
death and 1 liveborn), were born to the 
80 women in the comparison group. 
Mean maternal age in the study group 
was 23.3 years (range, 16 to 38 years) 
compared with 21.3 years (range, 16 to 
35 years) for the control group (P<.05). 
Both groups had a mean of 2.1 living 
children before the present birth. For- 
ty-five percent of the study patients 
were black, 34% were white, and 21% 
were Hispanic. The study group had 
significantly more white women than 
did the control group and the patient 
population at large (P<.01).° 

Of the 88 women who drank at least 
four alcoholic beverages per day, 15 
(89%) drank six or more alcoholic bever- 
ages per day during pregnancy (Table 
1. Significantly more mothers who 
abused alcohol during pregnancy also 
reported using other substances (Table 
2) and indicated syphilis as a primary 
pregnancy complication (Table 3). Neo- 
natal outcome was not significantly 
poorer in the 34 offspring of mothers 
who abused aleohol (P>.05) (Table 4). 

Estimated gestational age was signif- 
icantly lower in the pregnancies of alco- 
hol abusers. Size at birth (ie, birth 
weight, length, and head circumfer- 
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Tabie 2.—Other Substances Used During Pregnancy 


No. (%) by Alcohol 
Use During Pregnancy 
E M M——!n—Qe — | — 


Nondrinkers 
(n: 80) 


Drinkers 
(n = 38) 


23 (61) 
6 (16) 
6 (16) 
5 (13) 
4 (11) 
3 (8) 
2 (5) 
2 (5) 
1 (3) 
1 (3) 
1 (3) 
1 (3) 
1 (3) 


Substance 
Tobacco 


O 


Amphetamines 

Heroín 

Marijuana 

Preluden 
Hydroxyprogesterone caproate (Delalutin) 
Prescribed drugs 
Methaqualone (Quaalude) 
Cocaine 

Toluene 

Methadone 

"Ts and blues"t 
Diazepam (Valium) 





> OOOO Oo ah 000 0 


*OR indicates odds ratio; NS, not significant. 


P (OR)* 
<.001 (12.1) 
<.001 
<.001 
<.04 
<.02 


t"Ts and blues" refers to a mixture of pentazocine (Talwin) and blue-colored antihistamine tablet, 
tripelennamine (Pyribenzamine), that is made by crushing tablets of both drugs and dissolving in water for 


intravenous injection. 


Table 3.— Maternal Pregnancy Complications* 


No. (%) by Alcohol 
Use During Pregnancy 


Nondrinkers 
(n=80) 


Drinkers 
Complication (n= 38) 
PIH 
Syphilis 
Attempted suicide 
Chorioamnionitis 
Genital herpes 
Gonorrhea 
Hepatitis 
Pyelonephritis 
Cytomegalovirus 
Chlamydia 





No. (%) by Newborn Status* 
PP O aa 


Fetal Demise/ 
Neonatal Death FAS 


4 (5) 0 
2 (9) 0 


Maternal Drinking Status, 
Drinks per Day Liveborn 


Nondrinker 77 (95b) 
4-5 21 (91) 
6-7 8 (80)f 2 (20)f 2 (20) 2 (20) 
28 5 (71) 2 (29) 4 (57) 1 (14) 
Total 111 10 6 11 


8 (35) 





<.14 (2.4) 
<.001 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 


81 (100) 
23 (100)+ 
10 (100)+ 

7 (100) 
1218 


*Percentages were computed based on the total number of births within a drinking status category. Fetal 
alcohoi syndrome (FAS) and fetal alcohol effects (FAE) are mutually exclusive categories. Neither FAS nor 
FAE was diagnosed in any infant in the present study, and the above classification is based on characteristics 
recorded in the medical records. Alive vs dead neonatally between drinkers and nondrinkers: x?=2.3, 


P<.13, odds ratio= 3.4. 
tincludes one twin. 
tincludes a set of twins. 
STotal is tota! of columns 2 and 3 only. 
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ence) of infants born to alcohol abusers 
was significantly below values for in- 
fants of nondrinkers (P<.01). The birth 
weight of our control group was at the 
25th percentile for national standards, 
possibly reflecting the generally poor 
health and nutritional circumstances of 
the patient population. The differences 
in birth weight and length were not sig- 
nificant, however, when EGA was held 
constant with the use of ANCOVA (Ta- 
ble 5). In contrast, head circumfer- 
ence remained significantly smaller 
(P<,001) with EGA held constant with 
the use of ANCOVA. The twins were 
apparently not the cause of the lowered 
birth weight and decreased head cir- 
cumference among alcohol-exposed in- 
fants because the means for these pa- 
rameters decreased when twins were 
excluded from the analysis. One-min- 
ute, but not 5-minute, Apgar scores 
were significantly lower in the alcohol- 
exposed group (P<.01) (Table 5). 

Four infants (1 of whom had a congen- 
ital cytomegalovirus [CMV] infection) 
had the primary features of FAS (facies, 
microcephaly, FGR, and a major con- 
genital anomaly) noted in their medical 
records, and 2 additional infants had 
several primary features associated 
with FAS (facies, microcephaly, and 
FGR). Facies (abnormal facial features) 
are typically difficult to identify; those 
listed in Table 6 are transcribed exactly 
as they were recorded in the medical 
records. The frequencies of diagnosed 
FGR and FGR less than or equal to the 
10th percentile were significantly high- 
er (OR=16.9, P<.001 and OR=7.2, 
P<.001, respectively) in infants ex- 
posed to alcohol in utero (Table 6). The 
frequencies of major congenital anoma- 
lies, congenital cardiac anomalies, and 
neural tube defects were significantly 
increased among infants born to alcohol 
abusers. Of 18 infants reported to have 
FGR in the medical records, 11 had 
birth weights below the 10th percentile. 
A diagnosis of FAS or FAE was not 
recorded in the medical records of any of 
the infants in this study, although FAE 
was suggested by FGR in 11 (28%) of 34 
liveborn infants of aleoholies, while only 
5 eontrol infants (6%) had FGR. Micro- 
cephaly was diagnosed in 3 infants, and 
10 had head circumferences less than or 
. equal to the 10th percentile (Table 6). 
These data indicate an FAS prevalence 
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© Table 5. — Infant Characteristics at Birth 


Alcohol Use During Pregnancy 


Nondrinkers 
SS 


Mean SD 


Drinkers 


Characteristics 
Gestational age, wk 36.9 4.1 


Birth weight, g 2554.5 845.8 
Birth length, cm 7 46.8 5.0 
Head circumference, cm 30+ 32.1 3.0 


Apgar score 
1 min 6.9 2.0 


5 min ' 8.5 2.1 
*includes two sets of twins. 
tincludes twin A of a twin pair; twin B died and birth characteristics were not available. 
+Excludes one anencephalic infant. 


SAnalysis of covariance with estimated gestational age as the covariate makes all differences not 
significant (NS) (P>.05) except for head circumference (P<.001). 


Table 6.— Physical Abnormalities Detected at Birth in 40 infants Born to Alcohol 
Abusers and 80* Infants Born to Nondrinkerst 


No. (%) by 
Alcohol Use During Pregnancy 
rrr  __ eg, 


Drinkers Nondrinkers 
18 (45) 


11 (28) 


Disorder 
FGR (medical record) 
FGR (=10th percentile) 
Altered palmar creases 
Microcephaly (medical record) 
Microcephaly (<10th percentile) 
Flattened nasal bridge§ 
Short nose§ 
VSD]| 
Hypotonia 


<.001 (16.9) 
<.001 (7.2) 
<.002 
<.004 
<.001 
<.04 
NS 
NS 
<.04 (4.9) 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
<.001 
<.009 (13.9) 
<.04 
<.04 


Anencephalyf 
Coarctation of aortal| 
Eyelid ptosis$ 
Hydrocelel| 
Hydroureter]] 


Low-set ears 
MicrognathiaS 
Microphthalmla§ 

Short neck 

Spina bifida{ 

Facies 

Major congenital anomalies 
Neural tube defects 
Cardiac defects 


O O 2 0000 (6 59 0009 9 A O0 092 9 O © 


*Excludes one twin who died and was unavallable for examination. 
TFGR indicates fetal (intrauterine) growth retardation; VSD, ventricular septal defect; OH, odds ratio; and 
NS, not significant. 


. Contains two twins (not siblings). 


SFacial abnormality. 
[Major congenital anomaly. 
qNeural tube defect. 


of 1 per 1000 (or 6 per 5602) livebirths for 
FAS and 2 per 1000 (or 11 per 5602) 
livebirths for FAE. Thus, total fetal 
damage due to maternal alcohol abuse 


was approximately 3 per 1000 (or 17 of 

5602) in our study population. 
Significantly more infants born to 

mothers who abused alcohol suffered 
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from perinatal complications in general 
(P<.001, OR — 15.1) Table 7), although 
the frequencies of individual complica- 
tions were not significantly increased. 
Ali adverse effects in the alcohol-ex- 
posed infants cannot be attributed to 
alcohol alone because the pregnancies of 
women who abused alcohol also were 
more frequently complicated by syphilis 
as well as tobacco and other drug abuse. 

Postnatal follow-up of medical rec- 
ords was available for 22 (65%) of 34 
liveborn infants whose mothers abused 
alechol during pregnancy; 6 (15%) of 40 
infants died during the neonatal period. 
Highteen (53%) of 34 infants were re- 
ceiving care in state hospitals, whichis a 
erude indieator of mental retardation 
(Table 8). Growth status at or below the 
10th percentile was significantly more 
frequent among aleohol-exposed infants 
eompared with controls (Table 9), indi- 
eating postnatal growth retardation, 
consistent with findings in a previous 
study." 


COMMENT 


In this study, although physical fea- 
tures consistent with FAS were de- 
scribed in the medieal records of chil- 
dren born to women who abused alcohol 
during pregnancy, there was a 100% 
failure by hospital staff to diagnose the 
syndrome in our sample. Mental retar- 
dation, physieal growth delays, and 
typical facies (short palpebral fissures 
and hypoplastie mid-face, including a 
short nose, broad nasal bridge, hypo- 
plastic to absent philtrum, and thin up- 
per lip vermilion) are associated with 
the FAS. Spinal defects (short neck and 
spina bifida) and congenital heart dis- 
ease (atrial septal defect, ventricular 
septal defect, great vessel defects, and 
tetralogy of Fallot) are also common 
among infants with FAS.’ In one 
study," ehildren born to women who 
abused alcohol during pregnancy were 
found to have physieal growth' delays of 
2 years or more; none of these children 
were mentally normal, and more than 
75% were reportedly profoundly re- 
tarded. Other adverse pregnancy out- 
comes related to aleohol eonsumption 
have been reported in the literature, 
ineluding stillbirths, premature deliver- 
ies, growth retardation, and decreased 
placental weight. Such outcomes may 
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No. (%} by Alcohol Abuse 
During Pregnancy 


Drinkers 
11 (28) 


Complication 
Meconium staining 


Hyperbilirubinemia 
Congenital syphilis 
irritable and jittery 


3 (8) 
3 (8) 
RDS 3 (8) 
Jaundice — 2 (5) 
2 (5) 
Meconium aspiration 2 (5) 
Congenital chlamydia 0 
Congenital CMV 1 (3) 
Cord prolapse l 1 (3) 
Knotted cord 1 (3) 
Nuchai cord 0 
Total 33 (97) 


Intracranial hemorrhage 





4 (10) — 


Nondrinkers 
11 (14) 
5 (6) 


<.21 (2.3) 

«97 (1.5) 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

«.001 (122.3) 


*RDS indicates respiratory distress syndrome; CMV, cytomegalovirus; OR, odds ratio; and NS, not 


significant. 


Table 8. — Follow-up of 34 Liveborn Infants at 2 to 10 Years Old 


Maternal Drinking Status, Total 
Livebirths 


21 (62) 
8 (24) 
5 (15) 

34 (100) 


Drinks per Day 


Childhood 
Deaths* 


1 (4.8) 
1 (12.5) 
1 (20.0) 
3 (9) 





No. (%) 


Mental Retardation 
SCC ÉD M E C EE 


Adoptiont Institutionalizedt Unknownt 
1 (4.8) 8 (38.1) 11 (52.4) 
0 6 (75.0) 1 (12.5) . 
0 4 (80.0) 0 
1 (3) 18 (52.9) 12 (35) 


*Childhood death occurring after the first 28 days of life. 
TPercentages were based on the number of livebirths within a drinking category. 






Growth 
Follow-up 
Weight «10th percentile 
Height x 10th percentile 









Table 9.— Postnatal Growth of 22 Infants Exposed to Alcohol in Utero* 


Alcohol-Exposed 
22/30 (73.3) 
17/22 (77.3) 
18/22 (81.8) 






Control OR P 
19/80 (23.8) 8.8 «.01 
4/19 (21) 12.8 «.01 
5/19 (26.3) 12.6 





*Values are number/total number (percent). The mean (SD) age at follow-up was 4.5 (2.0) years for the 
alcohol-exposed group ard 4.1 (2.9) years for the control group (not significant). OR indicates odds ratio. 


occur even at low levels of alcohol con- 
sumption. 9! 

No clear dose-response relationship 
has been demonstrated between mater- 
nal alcohol intake and FAS." However, 
FAS is usually associated with a mater- 
nal intake of 56 to 84 g or more of abso- 
lute aleohol per day (equivalent to four 
to six beers, four to six glasses of wine, 
or four to six mixed drinks)! Actual 
amounts of alcohol (eg, grams per kilo- 
gram per day) and the patterns of con- 





sumption (eg, binge drinking vs chronic 
drinking) associated with FAE, FAS, 
and reduced size at birth are not known. 
It is also unclear whether a “safe” level 
of alcohol consumption during pregnan- 
cy exists, Children born of women - 
who drink two to three beers, glasses of 
wine, or mixed drinks per day during 
pregnancy may have an increased fre- - 
quency of FAE that include mild mental 
retardation, physical growth delays, 
and behavioral abnormalities, such as 
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hyperactivity. Congenital anomalies 
that affect an infant’s mental and physi- 
cal development do occur at even low 
levels of chronic alcohol use during 
pregnancy.” In the present report, poor- 
er outcome was more frequent among 
infants whose mothers drank more 
heavily, suggesting a dose-response 
relationship. 

Fetal alcohol syndrome is thought to 
occur in 30% to 50% of the offspring of 
alcoholic women (ie, women with a daily 
intake of eight or more alcoholic bever- 
ages). ^9? When infants who do not 
have all the characteristics of FAS are 
included, an estimated 50% to 70% of 
offspring of mothers who drink alcohol 
daily during pregnancy are probably at 
risk. ^? Considering the definition of 
aleoholie consumption in the present 
study, a prevalence rate for FAS of 80% 
(4/5) in the offspring of frankly alcoholic 
women (those who consume eight or 
more drinks per day) is observed. Two 
of 6 offspring of women who drank six to 
seven drinks per day during pregnancy 
had features consistent with FAS, a 
rate of 33%. 

Fetal alcohol syndrome prevalence 
varies widely among countries and is 
estimated at 1 per 100 livebirths in 
northern France,” 1 per 600 in Swe- 
den,” and 1 per 750 in Seattle, Wash.” 
In the United States in general, FAS is 
generally estimated to occur in 1 to 3 
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per 1000 livebirths' and averages 1.9 
per 1000 livebirths worldwide.” These 
estimates compared favorably with the 
estimated FAS prevalence of about 1 
per 1000 livebirths seen in our study. 


‘Such estimates suggest that FAS is the 


third most frequent cause of mental re- 
tardation, after Down syndrome and 
neural tube defects. ^ Fetal alcohol ef- 
fects were observed to occur at an esti- 


mated rate of approximately 2 per 1000, 


similar to other estimates. 

In this study, it is significant that (1) 
features of FAS were recorded in the 
medieal records of infants whose moth- 
ers drank excessively during pregnan- 
cy, (2) there was a 100% failure to diag- 
nose the syndrome, and (8) the obstetric 
(mothers) medical records contained 
documentation of maternal alcohol 
abuse during pregnancy. The ability of 
physicians who examined these infants 
to recognize and document some of the 
less obvious dysmorphie features that 
may be associated with alcohol abuse 
during pregnancy must also be ques- 
tioned due to their failure to diagnose 
FAS. Therefore, in our study popula- 
tion, there may have been an underesti- 
mate of the prevalence of FAS and, 
even more likely, an underestimate of 
the number of patients with FAE. 
Moreover, half or more of the alcohol- 
exposed infants (17 of 34 and 18 of 34) 
have had a poor postnatal outcome (de- 
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dation, respectively). Other than pre- 
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not be made because (1) the funds were 
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control infants and (2) the follow-up of 
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be strongly biased because sick children 
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and establish medical records than are 
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growth and development of a large pro- 
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ers is poor. 

These findings highlight the need for 
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FAE and to provide appropriate medi- 
cal follow-up for these infants. The es- 
tablishment of a systemized and collabo- 
rative surveillance of women at risk of 
having a newborn with manifestations 
of the FAS integrating both pediat- 
ric and obstetrie services is the most 
effective means for providing such in- 
terspecialty communication. 


This study was funded in part by the Robert 
Wood Johnson Foundation. 

The Centers for Disease Control Statistical Anal- 
ysis Package was developed by J. David Erickson, 
PhD, Princeton, NJ. 


pregnancy: a review of effects on growth and devel- 
opment of offspring. Hum Biol. 1982;54:421-453. 

18. Becker CE. Alcohol and drug use: is there a 
‘safe’ amount? West J Med. 1984;141:884-890. 

19. Jones KL, Smith DW, Ulleland CN, Streiss- 
guth AP. Pattern of malformation in offspring of 
chronic alcoholic mothers. Lancet. 1973;1:1267- 
1271. 

20. Olegard R, Sabel KG, Aronsson M, Sandin 
B, Johansson PR, et al. Effects on the child of 
alcohol abuse during pregnancy: retrospective and 
prospective studies. Acta Paediatr Scand. 1979; 
(suppl 275):112-121. 

21. Ouelette EM, Rosett HL, Rosman NP, Wei- 
ner L. Adverse effects on offspring of maternal 
alcohol abuse during pregnancy. N Engl J Med. 
1977;297:528-530. 

22. Sokol RJ. Alcohol and abnormal outcomes of 
pregnancy. Can Med Assoc J. 1981;125:143-148. 

23. Daehaene P, Samaille-Villette C, Samaille 
P, et al. The fetal aleohol syndrome in the north of 
France. Rev Alcoolisme. 1977;23:145-158. 

24. Hanson JW, Streissguth AP, Smith DW. 
The effects of moderate alcohol consumption during 
pregnancy on fetal growth and morphogenesis. J 
Pediatr. 1978;92:457-460. 

25. Abel EL, Sokol RJ. Incidence of fetal alcohol 
syndrome and economic impact of FAS-related 
anomalies. Drug Alcohol Depend. 1987;19:51-70. 


Fetal Alcohol Syndrome— Little et al 








Denouement and Discussion 








| Cough: 
Why do half 





TUSSI-ORGANIDIN’ DM act at the two 
sources of cough 


Treats neurologic cough impulses 
e With codeine or dextromethorphan 


Treats the respiratory source of cough 
e Relieves dry hacking cough 


e Soothes irritated tracheal mucosa 


Rx ONLY 
contains 
€ Codeine 
LIQUID Each teaspoonful (5 mL) contains: ORGANIDIN® (iodinated 
glycerol containing 15 mg organically bound iodine), 30 mg; 
codeine phosphate (WARNING: May be habit-forming), 10 mg. 
Rx ONLY . 


TUSSHORGANIDIN DM 


LIQUID Each teaspoonful (5 mL) contains: ORGANIDIN® (iodinated 
glycerol containing 15 mg organically bound iodine), 30 mg; 
dextromethorphan hydrobromide, 10 mg. 


SPECIFY: BRAND MEDICALLY NECESSARY, DISPENSE AS WRITTE 





Please see following page for prescribing information. 


W 


WALLACE LABORATORIES 


Division of Carter-Wallace, Inc. 
. Cranbury, New Jersey 08512 





rät CORSA 
ana tuy 


ing, please consult co 
holas: ..- 





Articles 


Current Recommendations for Breast-feeding 
in Cystic Fibrosis Centers 


Elisabeth Luder, PhD; Meyer Kattan, MD; Gail Tanzer-Torres, MS; Richard J. Bonforte, MD 


e In recent years, breast-feeding has 
been strongly recommended, and the de- 
cision to breast-feed is made by a large 
percentage of women before pregnancy. 
We performed a survey to determine the 
current recommendations given to moth- 
ers in cystic fibrosis (CF) centers. For 
mothers of infants with CF, 77% of centers 
recommend breast-feeding alone or with 
pancreatic enzyme supplements and/or 
hydrolyzed formula. For mothers with CF, 
the following responses were given: 11% 
recommend breast-feeding, 8% do not 
recommend it, 42% make the recommen- 
dation according to the health status of 
the mother, and 32% make the recommen- 
dation according to the personal wishes 
of the mother. The duration of breast-feed- 
ing for mothers of infants with CF was 
reported to be from 3 to 6 months by 43% 
of centers, whereas for mothers with CF, 
41% of centers reported the duration to be 
less than 3 months. Several centers re- 
ported that their experiences were not al- 
ways positive, thus indicating a need to 
establish criteria to predict and ensure a 
successful outcome. 

(AJDC. 1990;144:1153-1156) 


uring this decade, the American 

Academy of Pediatrics has strongly 
encouraged breast-feeding." The num- 
ber of breast-fed infants has grown in 
recent years among all segments of the 
general population, and a large percent- 
age of women make the decision to 
breast-feed before pregnancy. Like- 
wise, mothers of infants with cystic fi- 
brosis (CFIMs) and mothers with cystic 
fibrosis (MCFs) may decide to breast- 
feed when given the option to doso. Asa 
result of the potential growth of this 
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phenomenon, it is important to examine 
current breast-feeding recommenda- 
tions for the population with cystic fi- 
brosis (CF). 

Although successful breast-feeding 
by MCFs has been reported," defini- 
tive recommendations cannot be de- 
rived from such reports because of small 
sample size and lack of follow-up. Fur- 
thermore, most studies have focused on 
the nutrient composition of the milk of 
MCFs rather than the physiologic ef- 
fects of breast-feeding on the MCF and 
her infant. 

Past investigations of breast-feeding 
by CFIMs have been limited to retro- 
spective studies and case histories of 
infants with CF and pancreatic insuffi- 
ciency who had not received pancreatic 
enzyme supplements during the time 
they had been breast-fed."" Conse- 
quently, the results of these studies 
demonstrated adverse effects resulting 
from breast-feeding, such as hypopro- 
teinemia and edema due to malabsorp- 
tion. Although Fleisher et al” observed 
resolution of these conditions when pan- 
creatic enzyme supplements were given 
with breast milk, they still concluded 
that infants with CF should not be 
breast-fed. Likewise, the guidelines for 
diagnosis and management of CF” ex- 
clude breast-feeding as a dietary recom- 
mendation for small infants. In con- 
trast, more recent recommendations by 
Dodge" and diSant' Agnese" include the 
use of breast-feeding along with pancre- 
atic enzyme supplements if needed. As 
yet, no studies have been performed to 
compare the effectiveness of human 
milk vs formulas or cow's milk in im- 
proving the nutritional status of infants 
with CF. 

Because of the lack of information in 
the literature concerning breast-feed- 
ing recommendations in CF, a survey 


was conducted to examine the breast- 
feeding recommendations given to pa- 
tients by CF center directors in the 
United States. Because most patients 
who are diagnosed with CF are referred 
to CF centers, center directors have 
access to the majority of patients with 
CF in the United States. It was conjec- 
tured that investigation of practitio- 
ners’ experiences, knowledge, observa- 
tions, and philosophies may provide 
insight into breast-feeding practices, as 
well as reveal whether a consensus ex- 
ists for recommendations essential to 
the development of breast-feeding — 
guidelines. 

MATERIALS AND METHODS 

Methods 


In December 1988, a questionnaire was 
sent to the 124 CF center directors listed in 
the United States CF Foundation Directory, 
along with a letter describing the purpose of 
our research. The questionnaire used closed- 
and open-ended questions, and an “others” 
category was provided after each section, 
with space allocated for additional com- 
ments. Questionnaires received by May 1989 
were included in this analysis. 


Analysis 


Because many respondents selected more 
than one answer for a given question, the 
response rate for each answer was calculated 
as a percentage of total responses rather 
than as a percentage of total centers. 

If a center chose the others category exclu- 
sive of the choices listed in the questionnaire, 
then the answer was calculated as part of the 
response rate for the others category. If, 
however, a center chose the others category 
in addition to choosing one or more of the 
choices listed, then only the answers for the 
choices listed were considered as part of the 
overall response rate. This distinction in the 
calculation of response rates for the others 
category helps clarify the degree to which a 
consensus exists for certain answers. Many 
responses for the others category were com- 
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dons rather than recom- 
re not considered as 
sponse rate. 


the United States, ‚ind neludi | ling ng Hawai and 


than one ofthe choices listed, 
Protein-energy malnutrition ( 91 i 9) 

and marked steatorrhea (21.5%) 

the most frequently chosen responses to 

preclude breast-feeding for infants with 


CF (Table 2) Thirty-seven centers 
‘> 


) marked more than one answer. 
However, 2 centers suggested that in 
the presence of protein-energy malnu- 


trition, one should first supplement hu- 


propriate Bee to intro d. 


ce solid foods 


inf ints vbi CRF, 
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Anthropometric Parameters. of Schoolchildren 
With Different Life-styles 


Joan Sabaté, MD, DrPH; Kristian D. Lindsted, PhD; Ralph D. Harris, MB ChB, FAAP; Patricia K. Johnston, DrPH, MS, RD 


e Height and weight data obtained from 
a 2-year longitudinal survey were ana- 
lyzed for 2272 children aged 6 through 18 
years who were attending public schools 
or Seventh-Day Adventist (SDA) schools 
in southern California. The SDAs do not 
use alcohol or tobacco, and many adhere 
to a lacto-ovovegetarian diet. For both 
sexes, in each school group, the mean 
height and weight were at or above nation- 
al reference values. Age-adjusted regres- 
slon analysis showed that SDA school- 
boys were 1.6 cm taller than pubiic 
schoolboys. There were no significant dif- 
ferences in height for girls. After control- 
ling for helght, boys and girls in the SDA 
schools were found to be leaner than their 
public school peers, ie, 1.27 and 1.16 kg, 
respectively. These results suggest that a 
health-orlented life-style in childhood and 
adolescence, such as the one followed 
by SDAs, Is. compatible with adequate 
growth and associated with a lower weight 
for height. 

(AJDC. 1990;144:1159-1163) 


here is a growing interest in the re- 

lationship of life-styles of childhood 
to atherosclerotie disease prevention 
in adult life." However, there is 
no clear consensus in the scientific com- 
munity as to what life-style measures 
should be followed in early life to 
prevent adult atherosclerosis. Fur- 
thermore, concerns have recently been 
expressed regarding the ability of “pru- 
dent" life-styles to support normal 
growth in children.*” Although experi- 
mental studies to evaluate the benefits 
and risks of a prudent life-style in chil- 
dren are needed, they are not easy to 
carry out given the ethical eoncerns and 
the long time involved. Seventh-Day 
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Adventist (SDA) populations provide a 
unique opportunity to study the effects 
of a health-oriented life-style during 
childhood and adolescence on height, 
weight, and growth parameters. * 

The SDAs are members of a conser- 
vative Christian denomination with 
about 700 000 members in the United 
States.’ The number of SDA children is 


. estimated at 200 000 in this country. The 


SDAs follow a health-oriented life- 
style.” More than 98% neither smoke 
nor drink alcoholic beverages, and 
many follow a lacto-ovovegetarian diet. 
Nearly all SDAs abstain from the use of 
pork and tend to avoid caffeine-contain- 
ing beverages. 

Adults SDAs have been studied ex- 
tensively in relation to health and dis- 
ease for more than 30 years, and more 
than 150 reports have appeared in the 
literature. A substantial lower risk for 
coronary heart disease compared with 
non-SDAs has been noted for this popu- 
lation.** A lower risk for cancer of many 
sites“ and other prevalent diseases, ”* 
as well as an increased life expectancy, 
have also been reported. *” 

The substantial data on adult SDAs 
contrast with the paucity of reports that 
deal with the health status of SDA chil- 
dren. Most of the few studies of SDA 
youngsters have been limited to a de- 
scription of dental caries prevalence" ^ 
and cardiovascular disease risk fac- 
tors.” Limited information is available 
on the body size of SDA preschoolers" 
and adolescents?” who follow a vege- 
tarian diet; however, to our knowledge, 
no data have been püblished on the 


physical growth and size of school-age ' 


SDA children. This study compares the 
anthropometric parameters of children 
who were attending SDA parochial 
schools with those in publie schools, all 
of whom participated in the Child-Ado- 
lescent Blood Pressure Study in south- 
ern California.” 
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SUBJECTS AND METHODS 


The study design and data collection proce- 
dures for the several phases of this study 
have been described in detail elsewhere." In 
brief, during phase 1, children from the first 
through 10th grades were screened from 16 
SDA parochial schools and 13 public schools 
in the Los Angeles, Calif basin. Informed 
consent from the parents was obtained be- 
fore data collection. Height, weight, blood 
pressure, and demographic data were docu- 
mented for 7840 children aged 6 through 17 
years, or 84% of the eligible students. Refus- 
al rates were low, less than 2%. The major 
limiting factor in obtaining data was absence 
from school on days that the field team col- 
lected data (14%). Phase 2 data collection was 
carried out a year later and limited to non- 
Hispanic white children. Height and weight 
measurements were taken from 1090 SDA 
and 1182 public school children who had been 
randomly sampled from the upper, interme- 
diate, and lower levels of the phase 1 blood 
pressure distributions for each age, sex, and 
school group. The distribution of these chil- 
dren is shown in Table 1. Dietary information 
was obtained for a subsample of 870 SDA and 


- 895 public school children. In phase 8, demo- 


graphic, life-style, and anthropometric data 
were collected for the parents of about a 50% 
subsample of phase 2 children.” 

To characterize the dietary habits of the 
children studied, a 106-item food frequency 
questionnaire was developed and validated. 
The questionnaire was self-administered by 
all youngsters aged 10 years or older and 
completed by the mothers of children aged 
6 to 9 years. For each child, we constructed a 
simple frequency index that gave an approxi- 
mate monthly consumption of foods for each 
of six food groups (Table 2) as follows: (1) 
meat—ineluding poultry and fish; (2) dairy 
products—milk, cheese, ice cream, yogurt, 
and eggs; (8) fruit and vegetables—both 
fresh and canned; (4) starchy foods —breads, 
cereals, pasta, and legumes; (5) “junk 
foods”—candy, cookies, potato chips, and 
other snack foods; and (6) vegetable protein 
products. 

Height was recorded by using a portable 
stadiometer, with the child standing erect in 
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Table 1.—Age-Specific Mean Heights, Weights, and BMI of Boys and Girls Attending SDA and Public Schools* 


Height, cm 


SDA Schools 


10.5-11.5 
11.5-12.5 
12.5-13.5 
13.5-14.5 
14.5-15.5 
15.5-16.5 
16.5-17.5 
17.5-18.5 
6.5-7.5 
7.5-8.5 
8.5-9.5 
9,5-10.5 
10.5-11.5 
11.5-12.5 
12.5-13.5 
13.5-14.5 
14.5-15.5 
15.5-16.5 
16.5-17.5 
17.5-18.5 


*BMI indicates body mass index (weight [kilograms]/height [squared meters]); SDA, Seventh-Day Adventist. 


stocking feet without upward pressure ex- 
erted on the mastoids. Weight was recorded, 
with the ehild wearing light elothing without 
shoes, by using a portable beam scale. Two 
observers reeorded the anthropometrie mea- 
surements. Body mass index (BMT) was cal- 
eulated as weight in kilograms divided by 
height in meters squared. Height velocity 
(growth rate) was expressed in centimeters 
per year; it was computed by dividing the 
difference in height between phase 2 and 
phase 1 data collection by the time between 
measurements. Height velocity was plotted 


against age at the last measurement. Age 


was computed by subtracting the birth date 
from the last data collection date. Age was 
used as a continuous variable for all analyses; 
however, it was categorized for constructing 
tables. 

To test for significant differences in at- 
tained height, weight, and BMI among the 
school subgroups, we performed sex-specif- 
ie, age-adjusted multiple linear regression 
analyses." Since height, weight, or BMI 
_ might not be related linearly with age, we 
first determined the best-fitting model be- 

. tween height, weight, or BMI and age. Selec- 
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Weight, kg 


Public 
Schools 





tion eriteria for the best model was the high- 
est coefficient of determination (K^) with 
minimal colinearity. Age and age-cubed 
were included in the final model for height, 
and age alone was included on the models for 
weight and BMI. We tested for school differ- 
ences by including a binary variable for 
school group. 

Since weight is related to height, it was 
necessary to control for height when study- 
ing differences in weight between the two 


school systems. We used two approaches: (1) . 


testing for differences in Quetelet’s index, 
and (2) controlling for height when testing for 
weight differences. 


RESULTS 


Table 2 shows the mean consumption 
(times per month) of the six food groups 
according to the school system, indicat- 
ing the 25th and 75th percentiles. The 
SDA schoolchildren ate meat, dairy 
products, eggs, and junk food less fre- 
quently, and they ate fruits, vegeta- 
bles, starchy foods, and vegetable pro- 


tein products more frequently than 
public school children. 

Table 1 shows the mean height, 
weight, and BMI by age, sex, and school 
groups. The samples were normally 
distributed, but were considered too 
small to show percentiles. Except for 
the extremes of the age distribution, 
where subjects were few, there were 
about 50 subjects in each age-sex-school 
group. 

For both sexes in each school group, 
the mean height values were well above 
the 50th percentile of the National Cen- 
ter for Health Statistics reference val- 
ues,” except for 12-year-old SDA girls, 
who were 1.2 cm below, at approximate- 
ly the 45th percentile. 

The SDA school boys were taller than 
public school boys throughout the age 
range studied, except at 11 and 18 
years. The latter age category, howev- 
er, contained only a few subjects. Age- 
adjusted regression analysis revealed 
that SDA school boys were 1.6 cm taller 
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Table 2.—Frequency of Use (Times per Month) of Six Food Groups by SDA and 
Public Schoolchildren in Southern California* 


Mean+SD 


(Interquartile Range, 
25th-75th Percentiles) 


SDA Schools 


(n=870) 


27.8+39.7 
(0-38) 


84.6+37.4 
(60-102) 


120.9 + 63.2 
(72-160) 


84.2+ 39.6 
(58-102) 


67.0 +46.3 
(36-86) 


Vegetable protein 32.9 +33.2 
productsł (12-44) 


*SDA indicates Seventh-Day Adventist. 


Meat group 
Dairy products 
and eggs 
Fruit and vegetables 


Starchy foods 


Junk foods 


Public Schools 
(n=895) 


86.4 +56.0 
(52-104) 
92.4 +43.4 
(64-108) 
94.5 +58.9 
(52-124) 
77.8+45.5 
(47-98) 


95.6+625 
(53-114) 





tP value of the t test comparing the frequency of use among children of both school systems. 
Vegetable protein products were not included in the questionnaire given to public schoolchildren. 


Table 3.—Multiple Linear Regression Coefficients for Various Predictors of Height and 
Weight in 2272 School-age Children in Southern California 


Boys (n=1151) 


Estimated 
Effect SE 


6.71 cm 

0.002 cm 

1.56 cm 
73.76 cm 


Age, y 

Age cubed, y? 
SDAs vs public* 
Constant 


Girls (n —1121) 


, Estimated 
‚Effect SE 


10.30 cm 
—0.01 cm 
—0.01 cm 
49.92 cm 


Weight 


0.357kg 0.182 
0.776kg 0.028, 
—1.276kg 0.421 
~77.134kg 2.46 


Age, y 

Height, cm 
SDAs vs public* 
Constant 





050 0.788 kg 
<.001 0.674 kg 

.002 — 1.163 kg 
«.001 ^ —66.812 kg 


*Seventh-Day Adventists (SDAs) compared with public schoolchildren. 


(P«.001) than publie school boys (Table 
3) No signifieant differences existed 
between school types for girls. 
Analyses on a subsample of 478 boys 
and 495 girls for which the height of 
their biological mother and/or father 
was measured (phase 3 of the study) 
showed similar results. The SDA school 
boys were 1.3 cm taller (P<.05) than 
publie school boys. and no significant 
height differences existed for girls. 
Further control for socioeconomic fac- 
tors, such as family income, parents 
education, or father's occupation, did 
not change the results. (When parental 
heights were in the regression model, 
socioeconomic factors had no indepen- 
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dent statistical significance.) 

The mean weight for each age-sex- 
school group was at or above the Na- 
tional Center for Health Statisties ref- 
erence values,” except for 12-year-old 
SDA school girls who were also slightly 
shorter and SDA school girls aged 15 1/2 
to 18 1/2 years who were below reference 
values. The SDA school girls tended to 
weigh less than public school girls, but 
the differences did not reach statistical 
significance in univariate analysis. No 
significant differences in weight existed 
between the boys. 

The BMI for girls who were attending 
SDA schools was 0.483 lower (P=.01) 
than their counterparts in public 
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schools. The SDA school boys showed a 
nonsignificant tendency for a lower 
BMI (data not shown). The SDA school 
boys and school girls were significantly 
lighter (1.276 and 1.163 kg, respective- 
ly) than their counterparts at public 
schools, when weight was compared af- 
ter‘ controlling for height differences 
(Table 3). 

The mean height velocities for each 
group are graphically presented in the 
Figure. The height velocity decreased 
and was similar in all groups during 
the preadolescent years. Onset of the 
pubertal growth spurt occurred at age 
9 years in public school girls, at age 
10 years in SDA school girls, and near 
age 12 years for boys in both school 
systems. Age at the peak increment was 
at 11 years for girls and 14 years for boys 
of both school systems. The magnitude 
of the growth spurt was greater in pub- 
lic school children than in SDA school- 
children; it was also greater for boys 
than girls in both school groups. 


COMMENT 


The dietary patterns of children who 
were attending SDA schools were simi- 
lar to the ones previously reported in 
the adult SDA population.” A striking 
difference between the two school sys- 
tems was the lower frequency of meat 
consumption by SDA school children 
(Table 2). It is reasonable to assume 
that the diets ofthe SDA school children 
were lower in saturated fat, cholesterol, 
and possibly total fat since they also ate 
dairy products, eggs, and junk foods 
(potato chips and other fried snacks) 
much less frequently than a comparable 
group of children who were living in the 
same geographical area. 

We studied children in southern Cali- 
fornia who were taller and heavier than 
national standards.” The salient find- 
ings are that SDA school boys were sig- 
nificantly taller than publie school boys 
of the same age, and that both boys and 
girls in SDA schools were leaner than 
their counterparts in the public schools. 
These differences cannot be attributed 
to methodology, since data were col- 
lected by the same team with the use of 
the same instruments and protocol in 
both school systems. 

There is no reason to believe that 
SDAs have a genetic predisposition to 
be taller or slimmer, any more than they 
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Growth rate of Seventh-Day Adventist and public school children. Dark solid line indicates 
Seventh-Day Adventist school boys; dashed line, Seventh-Day Adventist school girls; dotted 
line, public school boys; and light solid line with squares, public school girls. 


have a genetic predisposition to have a 
lower risk for ischemic heart disease.” * 
Fathers and mothers’ heights are 
proxy measures of the genetic influence 
on height. We do not have these vari- 
ables for the entire study population, 
but data available on a subsample of 
parents who participated in phase 3 of 
the study (data not presented) showed 
no significant difference in parents 
height for the two school systems. 
Moreover, testing for height differ- 


ences on a subsample of children from 


the two school systems, while control- 
ling for fathers and mothers heights, 
did not substantially change the results 
that SDA school boys were taller. 

California SDAs have previously 
been shown to be better educated than 
. the general population," and private 
(SDA) school students may have a high- 
er socioeconomic status than public 
school students. However, these fac- 
tors, when considered together with pa- 
rental height, did not seem to explain 
the taller stature of SDA school boys in 
the present study. Although social fac- 
tors have been positively related to the 
height of school-age children in many 
populations,? recent studies that have 
looked concurrently at the influence of 
social and biological factors have found 
that the greater proportion of variation 
in children's height is explained by pa- 
rental height and not by socioeconomic 
variables. *” 

It is reasonable to suspect that weight 
and height differences observed be- 
tween the school groups may be related 
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to the life-style of the children and/or 
their parents. It is worth mentioning 
that the comparison was not strictly be- 
tween SDAs and non-SDAs, since the 
SDA schools were estimated to have a 


10% enrollment of non-SDAs (Office of 
Education of the SDA Church, written ' 


communication, March 6, 1989), and the 
publie schools were estimated to have 
about 5% of SDAs. If any life-style char- 
acteristics were related to physical 
growth, this degree of dilution would 
tend to decrease any differences that we 
found. 

The vegetarian diet followed by a 
large percentage of our SDA study pop- 
ulation (Table 2) has been associated 
with lower weights in both adults and 
children.*” However, other authors 
found no difference between the weight 
of adult vegetarians and nonvegetar- 
ians, ^*^ and Quetelet’s index of SDA 
adolescents in Illinois was similar to 
that in the general US population.” We 
did not find significant differences for 
either sex between school groups when 
unadjusted weight data were com- 
pared. However, when weight differ- 
ences were tested, controlling | for 
height, SDA school boys and school girls 
were shown to be significantly leaner. 


This relatively lower weight for height . 


may result in a health advantage in 
adult life. 5 

Children who were attending SDA 
schools were possibly exposed to much 
less passive smoking in both their intra- 
uterine and extrauterine lives than chil- 
dren who were attending publie schools. 


This may explain some of the height 
differences between the groups. The 
negative association of maternal smok- 
ing with growth is well known for young 
children," but in older ages, it is less 
clear as to whether the retarding effect 
on physieal development is due entirely 
to maternal smoking during pregnancy 
or passive smoking during childhood. ^* 
There is a dose-response relationship 
with the amount of current maternal 
smoking and the attained height of chil- 
dren aged 6 to 11 years." Children of 
nonsmoking mothers were approxi- 
mately 0.65 em taller than children of 
heavy smokers," and in 14-year-old chil- 
dren, the difference was a few millime- 
ters.” 

It is unclear why differences in height 
were found in boys but not in girls. Ge- 
netic and environmental factors could 
be expected to have similar effects in 
both sexes, but it is possible that the 
later onset of maturation in SDA school 
girls compared with public school girls 
obscured the effect of these factors on 
height. The relatively later onset of the 
adolescent growth spurt in SDA school 
girls (Figure) may denote a diet-related 
delay in physical maturation. A later 
age at menarche in vegetarian girls has 
been reported.”” However, the height 
velocity curves from our 1-year longitu- 
dinal study are related to chronological 
age, which is a poor indicator of develop- 
ment during adolescence.” Such curves 
are not representative of the shape and 
size of the true velocity eurve* the 
magnitude and duration of the true 
height velocity spurts cannot be ascer- 
tained accurately in this study. Other 
parameters of maturation, such as bone - 
age or secondary sexual characters, 
were not available in this study. 

The role of diet on physical growth in 
this population will be reported in a 
forthcoming study; however, longitudi- 
nal studies from birth to adulthood that 
look at the time and rate of maturation 
concurrently with anthropometric pa- 
rameters and dietary intake are needed 
to provide information regarding the 
relatively unknown interactions of diet, 
maturation, and growth. 

In conclusion, the results of this study 
suggest that a health-oriented life-style 
during childhood and adolescence, such 
as the one followed by many SDAs, sus- 
tains adequate physical growth. This 
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life-style is also associated with a lower 
relative weight of school-age children. 
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Cardiovascular Effects of Caffeine Therapy in Preterm Infants 


Frans J. Walther, MD, PhD; Rosanna Erickson, RN, NNC; Maureen E. Sims, MD 


e Theophyiline therapy increases left 
ventricular output in preterm infants by a 
combination of positive inotropic and 
chronotropic effects. The cardiovascular 
effects of caffeine were evaluated in 20 
clinically stable preterm infants. Ten in- 
fants received intravenous caffeine citrate 
with a loading dose of 20 mg/kg and a 
maintenance dose of 5 mg/kg every 24 
hours, and 10 infants were control sub- 
jects. Left ventricular output, stroke vol- 
ume, and heart rate were measured by 
using a combination of two-dimensional 
and pulsed Doppler echocardiography 
and mean arterial blood pressure by oscil- 


. .lometry. (Dinamap, Critikon, Division of 


McNeil Laboratories, Irvine, Calif) before 


^. the start and on days 1, 2, 3, and 7 of 


caffeine therapy and 7 days after discon- 
` tinuation of therapy. Compared with con- 
. trois, left ventricular output and stroke 
volume were significantly increased on 


`. days 1 to 7 of caffeine therapy. Caffeine 


led to an increase in the mean arterlal 
blood pressure on the first 3 days of thera- 
py, but the heart rate did not change. 
These data indicated that caffeine admin- 
istration leads to a significant increase in 
left ventricular output in preterm infants 
and that this Inotropic effect is accompa- 
nied by a pressor effect. 
(AJDC. 1990;144:1164-1166) 


ethylxanthines, specifically the- 

ophylline and eaffeine, are used fre- 
quently in the neonatal intensive care 
setting. Similar to theophylline, caf- 
feine is used to treat apnea of prematu- 
rity’ and to assist weaning of preterm 
infants from mechanical ventilation.’ In 
a previous study, we reported that the- 
ophylline therapy increases left ventric- 


Accepted for publication February 12, 1990. 

From the Neonatology Division, Department of 
Pediatrics, University of Southern California 
School of Medicine, Los Angeles County-Univer- 
sity of Southern California Medical Center, Los 
Angeles, Calif. Dr Walther is now with the Depart- 
ment of Pediatrics, King/Drew Medical Center and 
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CA 90059 (Dr Walther). 
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ular output in preterm infants by a com- 
bination of positive inotropic and 
chronotropic effects, but lacks a pressor 
effect. In vitro, caffeine has been 
shown to exert an inotropic effect on 
ventricular myocardial fibers.* Caffeine 
research in newborn infants has concen- 
trated on its pharmacokinetics’ and its 
effects on respiratory function.” We 
evaluated the effects of caffeine on car- 
diac function and blood pressure in pre- 
term infants. 


SUBJECTS AND METHODS 


The study population consisted of 20 pre- 
term infants, of whom 10 were to receive 
caffeine for apnea of prematurity (n=2) or 
weaning from the ventilator (n=8), and 10 
were matched for age, weight (within 50 g), 
and ventilator status as controls, All infants 
were born and treated at the Los Angeles 
County-University of Southern California 
Medical Center, Los Angeles, Calif, and 


. their conditions were clinically stable with 


hematocrit values greater than 0.40, serum 
calcium levels between 1.87 and 2.49 
mmol/L, and mean airway pressures less 
than 6 cm H,O. The protocol was approved by 
the research committee, and informed pa- 
rental consent was obtained before entry into 
the study. Exclusion criteria were as follows: 
infants who were small for gestational age; 
infants of diabetic mothers; infants with con- 
genital heart disease, patent ductus arterio- 
sus, or left ventricular myocardial dysfunc- 
tion; and infants with an increasing mean 
airway pressure before the start of treat- 
ment. None of the infants were receiving 
pressor drugs, digoxin, phenobarbital sodi- 
um, phenytoin sodium, or theophylline. All 
infants were in incubators, with their skin 
temperatures maintained at 36.0°C to 
36.5°C. 

Caffeine was administered intravenously 
during a period of 20 minutes with a loading 
dose of 20 mg/kg of caffeine citrate (equiva- 
lent to 10 mg/kg of caffeine base) and a main- 
tenance dose of 5 mg/kg of caffeine citrate 
(equivalent to 2.5 mg/kg of caffeine base) 
every 24 hours. Caffeine serum concentra- 
tions were determined by high-pressure liq- 
uid chromatography (Smith Kline Bio-Sci- 


ence Laboratories, Van Nuys, Calif)’ before 
the start of caffeine therapy, 1 hour before 
the scheduled administration of maintenance 
dosages on days 1, 2, 3, and 7, and 7 days 
after the discontinuation of caffeine therapy. 
In the controls, serum caffeine levels were 
drawn following a similar time schedule; the 
lower limit of detection was 2 mg/L. 

Left ventricular output, stroke volume, 
heart rate, and mean arterial blood pressure 
were measured 1 hour before the start of 
caffeine therapy, 1 hour before the scheduled 
administration of maintenance dosages on 
days 1, 2, 3, and 7, and 7 days after discontin- 
uation of caffeine therapy. In the controls, 
echocardiographic examinations were per- 
formed by using a similar time schedule. The 
left ventricular output (in milliliters per min- 
ute per kilogram) was estimated from the 
mean blood flow velocity in the ascending 
aorta and the internal aortic root diameter 
was estimated by using a combination of two- 
dimensional and pulsed Doppler echocardio- 
graphy (Ultramark 8, Advanced Technology 
Laboratories, Bothell, Wash)? The stroke 


volume (in milliliters per kilogram) was cal- 


culated from the left ventricular output and 
the heart rate measured from the electrocar- 
diogram. All infants were either sleeping or 
resting during the procedure. The mean ar- 
terial blood pressures were measured in trip- 
licate by oscillometry (Dinamap, Critikon, 
Division of McNeil Laboratories, Irvine, 
Calif). The observers were “blinded” as to 
the treatment group. 

Results are expressed as mean+SD. Sta- 
tistical analysis was done by an unpaired Stu- 
dents ¢ test and regression analysis. 


RESULTS 


The 10 infants in the caffeine-treated 
group had a mean € SD birth weight of 
1308 + 500 g (range, 640 to 1980 g) and a 
gestational age of 29.6:-3.0 weeks 
(range, 25 to 33 weeks). The 10 controls 
had a mean birth weight of 1284 + 478 g 
(range, 680 to 1940 g) and a gestational 
age of 29.6 x 8.0 weeks (range, 25 to 33 
weeks). The median postnatal age was 6 
days (range, 2 to 32 days) in both 
groups. The mean weight at the start of 
the study was 1306 +404 g (range, 790 
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to 1820 g) in the caffeine-treated group, 
and it was 1291+ 424 g (range, 780 to 
1890 g) in the controls. The weight gain 
during the study was similar in both 
groups. At entry into the study, 8 in- 
fants in each group were receiving me- 
chanical ventilation (mean airway pres- 
sure, 4.2+0.8 em H,O; fraction of 
inspired oxygen, 0.36-0.18) During 
the study period, 5 infants in the caf- 
feine-treated group and 4 of the controls 


were extubated. All infants had been 


studied for at least 3 days before extu- 
bation was performed. In the remaining 
7 infants, all measurements were taken 
during mechanical ventilation. Two in- 
fants in the caffeine-treated group with 
apnea and 2 controls never received me- 
chanical ventilation. Six infants in the 
caffeine-treated group and 5 controls 
had histories of hemodynamically sig- 
nificant patent ductus arteriosus. All of 
these infants had been treated with in- 
domethacin and/or ligation, and ductal 
. closure was confirmed before entry into 
the study. | 

In the controls, the left ventricular 
output, stroke volume, mean arterial 
blood pressure, and heart rate did not 
vary considerably, although the mean 
arterial blood pressure tended to in- 
crease slowly during the study period 
(Figure) The infants in the caffeine- 
treated group showed a significant in- 
crease in the left ventricular output and 
in the stroke volume on days 1, 2, 3, and 
7. This was accompanied by a higher 
mean arterial blood pressure on days 1, 
2, and 3 (Figure). The heart rate did not 
change significantly during caffeine 
therapy. 

The mean caffeine level was 9.44 + 
2.82 mg/L in the caffeine-treated group. 
Linear regression analysis showed a 
significant relation between caffeine 
levels and left ventricular output 
(r=.56, df=39, P=.00035) and, to a 
lesser extent, between caffeine levels 
and stroke volume (r=.39, df=39, 
P=.01595). 


COMMENT 


Caffeine seems to have a positive ino- 
tropic" and a pressor effect"" in 
adults. Explanations for the positive in- 
otropy include an increase in cyclic 
adenosine monophosphate levels via in- 
hibition of phosphodiesterase, release 
of caleium from the sarcoplasmic reticu- 


AJDC — Vol 144, October 1990 


MABP, mm Hg Stroke Volume, mL/kg LVO, mL-min-kg 


Caffeine Levels, mg/L. 


0 1 2 3 7 DC 

Days of Caffeine Citrate Therapy 
Mean € SD values of left ventricular output 
(LVO), stroke volume, mean arterial blood 
pressure (MABP), and serum caffeine levels 
before and during the first 7 days of caffeine 
therapy and 7 days after its discontinuation 
(DC). Closed circles indicate caffeine-treated 
group; open circles, controls; squares, 
P<.05; triangles, P<.01; and stars, P<.001 
vs controls. 


lum, and antagonism of endogenous 
adenosine receptors.**" The pressor ef- 
fect might contribute to hyperten- 
sion.” Our study demonstrates that in 
preterm infants caffeine exerts a posi- 
tive inotropic effect with a concomitant 
slight, but significant, increase in blood 
pressure during the first days of its ad- 
ministration. Whereas positive ino- 
tropy persisted during caffeine thera- 
py, blood pressure had returned to 
baseline values by day 7. The increase in 
left ventricular output amounted to 2096 


‚to 30% and was comparable with that 


seen following administration of the- 
ophylline to preterm infants in a recent 
study by our group.” However, in that 








study, theophylline therapy had an ino- 
tropie and a chronotropie, but not a 
pressor effect. 

Theophylline and caffeine decrease 
peripheral vascular resistance in 
adults.“ This fall in resistance alone 
could explain the increase in cardiac out- 
put and certainly contributes, in combi- 
nation with augmentation of left ven- 
tricular output, to increased blood flow. 
Although theophylline and caffeine in- 
crease systolic blood pressure, only caf- 
feine seems to increase the diastolic 
blood pressure. The latter may ex- 
plain the inereases in the mean arterial 
blood pressure in our group of preterm 
infants receiving caffeine therapy. In a 
recent study on caffeine and cerebral 
blood flow velocity in seven preterm in- 
fants, Saliba et al” found an increase in 
the heart rate, but not in the mean arte- 
rial blood pressure during the first 2 
hours after an intravenous loading dose 
of 20 mg/kg of caffeine citrate. This dis- 
crepancy with our findings is probably 
secondary to the differences in the dura- 
tion and timing of the studies. However, 
most indirect methods of arterial blood 
pressure measurement, such as oscil- 
lommetry, are fairly reliable in deter- 
mining the systolic pressure, but less so 
in determining the diastolic pressure”; 
this may decrease the accuracy of mean 
arterial blood pressure values obtained 
this way. Methylxanthines have an ef- 
fect on fluid balance and may alter the 
loading conditions of the heart during 
their administration. However, we 
have no data regarding central venous 
pressure or some other estimate of pre- 
load to estimate this effect. It is, there- 
fore, unclear that a true pressor effect 
exists. 

Although the changes in blood pres- 
sure secondary to caffeine therapy were 
small, they might potentially contribute 
to peri-intraventricular hemorrhage in 
susceptible preterm infants. The aug- 
mentation in the left ventricular output 
may increase oxygen consumption, just 
like theophylline does. These effects of 
caffeine therapy must be considered 


"when clinical decisions are made on the 


type of methylxanthine to be used in a 
preterm infant. 


Hearee Chung, PharmD, supplied the caffeine 
citrate. Dong H. Kim, MD, helped with the data 
collection. 
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package with salary guarantee and early partner- 
ship being offered. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Or call: 
(207) 866-5680 or (207) 866-5685. 


WISCONSIN 


Department of Pediatrics, Medical 
Cotlege of Wisconsin, is recruiting a 
pediatrician to join the seven-member 
ambulatory care section. 


Educational setting for medical 
students and 41 pediatric residents, 
and both primary and inpatient care for 
more than 6,000 children is provided. 


Clinical research is encouraged 


and a number of funded studies 
are in progress. 
Please send a curriculum vitae to: 
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HERSHEY, PENNSYLVANIA — Rapidiy growing 
solo practice with CRNP seeking two BC/BE pedia- 
tricians. Practice has special emphasis on behav- 
ioral developmental pedicatrics, allergy/asthma. 
Two community hospitals with Level Ill nurseries 
available. Many life style amenities. Contact: Glen S. 
Bartlett, MD, Hershey Pediatric Center, 441 East 
Chocolate Avenue, Hershey, PA 17033. (717) 
533-7850. 



















ROCHESTER, NEw YORK 


Eleven-member pediatric division of multi- 
specialty group practice serving prepaid and 
fee-for-service patients looking for twelfth 
pediatrician to do both general pediatrics and 
departmental administration. Previous expe- 
rience in medical management preferred. 
Subspecialty interests possible. University 
affiliation encouraged. Competitive salary and 
benefits. Located in attractive metropolitan 
area with many cultural and recreational 
advantages. 

Send resume or call: 


ROCHESTER MEDICAL GROUP, P.C. 
Attention: James Tobin, MD 


800 Carter Street, Hochester, NY 14621 
(716) 338-1400, Extension 4040, EOE, M/F 








THIRDPEDIATRICIAN — BRAINERD, MINNESOTA: 
Join two pediatricians of 22 multi-specialty clinic. 
No set-up cost. Two hours from Minneapolis. Beau- 
tiful lakes and trees; ideal for families. Call collect/ | 
write: Curt Nielsen, (218) 828-7105, or (218) 829- 
4901. Brainerd Medical Center, P.O. Box 524, Brai- 
nerd, MN 56401. 


ESTABLISHED two person practice experiencing 
explosive growth looking for BE/BC pediatrician. 
Located on the beautiful southern California coast, 
one hour north of Los Angeles. May begin anytime. 
For information contact: Mark Freedenberg, MD, 
2793 Loma Vista Road, Ventura, CA 93003. (805) 
656-3900. 


PEDIATRICIAN (GENERAL): Suburban Boston 
staff model HMO, committed to quality personalized 
care, has an immediate opening for a BE/BC pedia- 
trician. As a full-time member of our respected staff, 
you will work in our modern, well equipped facility 
located in the Merrimack Valley area of Massachu- 
setts, just 22 miles north of Boston. We are seeking 
candidates with impeccable credentials, emphasiz- 
ing interpersona! skills and a commitment to prim- 
ary patient care. Competitive salary and benefit 
package. Send CV to: Director of Professional 
Human Resources, Medical East Community Health 
Plan, One Worcester Road, Framingham, MA 01701; 
or call: (508) 879-0077 collect. . 


PEDIATRICIAN — Board-certified/-eligible. Excel- 
lent opportunity for well-trained physician toj join a 
50-physician multi-specialty group in progressive, 
dynamic practice. Well-established, 5-physician 
department. Affiliate hospita! recently underwent 
complete renovation and expansion. Competitive 
salary/comprehensive benefit package includes: 
maipractice insurance, flexible benefits plan, 401K 
and profit sharing, relocation assistance. Send CV: 
Olmsted Medical Group, Attention: Susan Schuett, 
210 Ninth Street Southeast, Rochester, MN 55904. 


WASHINGTON — BC/BE pediatrician to join one 
pediatrician in busy general pediatric practice at 
multi-specialty clinic; excellent facilities at both 
clinic and hospital. Excellent salary and benefits. 
Prime outdoor recreational area. Contact Terry 
Coplin, 840 Hill Avenue, Moses Lake, WA 98837. 
(509) 765-0218. 


| INFECTIOUS DISEASE 
SPECIALISTS - 


- The Saudi Arabian Oil Company's (SAUDI ARAMCO) 
Dhahran Health Center (DHC) in Saudi Arabia needs Pediatric 


Infectious Disease Specialists to om: a staff of 17 in its 


modern 483-bed hospital. 


The DHC functions as a referral center for a patient 
population of approximately 200,000 and the medical problems 
encountered are varied and challenging. Ithas the latest medical 
equipment and special care units including a 10-bed Neo-Natal 
ICU, a dia Pediatric ICU, and a 16-bed intermediate care 


 , unit. 


American Board Certification in Pediatrics and 2 years 
_ after residency "dns Board Certification in — 
preferred. 


Employment with Susi Arni will weer you with an 
interesting lifestyle in a multicultural environment with 
comfortable family living arrangements. Benefits include free 
medical care while in Saudi Arabia, fine schools and a broad 
spectrum of recreational opportunities. We provide an attractive 
compensation package including an expatriate premium plus 
36 calendar days of vacation — allowing for extensive 
travel. 


For consideration, CALL OUR 24 HOUR, 7 DAYS PER 
WEEK TOLL- FREE NUMBER 1-800- 221-3333, EXT. Rn. 


SAUDI ARAMCO- 


World Class p OENES 


CLINICAL CENTER 


STUDY OF SHORT 
STATURE 


The Developmental Endocrinology 
Branch of the National Institute of 
Child Health and Human 
Development (NICHD) is recruiting 
children with non-growth hormone- 
deficient short stature for a 
placebo-controlled trial of the effect 
of growth hormone treatment on 
final adult height. 


Children may be 9 to 14 years of 
age, prepubertal or just: starting 
puberty, shorter than the median 
height of children 2-1/2 years 
younger. Health should be normal. 
Children with prior growth hormone 


or androgen treatment, or current 


ritalin or steroid treatment are not 
eligible to take part. Children will 
be evaluated to determine that 
their growth hormone secretion is 
normal. Children will be assigned 
randomly, in a double-blind 
fashion, to receive either growth 
hormone or placebo injections 


three days per week until adult 


height is achieved. 


There is no charge for evaluations 
performed or for treatment 
received as part of this study. 
Patients must be able to visit the 
NIH campus in Bethesda, 
Maryland (near Washington, DC) 
every six months. Travel costs will 
be provided once patients have 
been admitted to the study. 


Gale Heavner, R.N. 
Study Coordinator 
(301) 496-8205; 


Susan R. Rose, M.D. 
University of New Mexico 
(505) 277-5551; 


Judith Levine Ross, M.D. 
Hahnemann University 
(215) 448-7710; 


Gordon B. Cutler, Jr., M.D., 
Chief, Section on Developmental 
Endocrinology 
Bidg 10, Rm 10N262, 
National Institutes of Health 
Bethesda, MD 20892 
(301) 496-4686 


Professional Opportunities 


PEDIATRICIAN — Thriving, general pediatric prac- 
tice, lovely suburban New Jersey location, strong 
emphasis on patient education and highest quality 
care seeks BC/BE pediatrician, half- or full-time to 
start as soon as possible. Salary/benefits negotia- 
bie. Partnership option. Send CV/resume to: Box 
#114, c/o AJDC. 





PEDIATRICIAN 


Salary above minimum is based on 
training and experience. Immediate 
openings for board-eligible pediatrician ' 
for Wayne County Health Department 
Clinic. Full-time, 8:00 AM - 4:30 PM, 
Monday- Friday. Excellent benefits. 
Send resume or CV to: 
Wayne County 
Heaith Department 
Wayne County Complex 


Westland, MI 48185 
Attention: Patricia Fleming 
(313) 467-3399 
Equal opportunity employer 


SOUTHERN OHIO: Seventh BE/BC pediatrician for 
60 plus physician M/S group in progressive, scenic 
community. Enjoy top income, partnership in year 
two, 6 plus weeks vacation/CME, and extensive 
benefits. 269-bed hospital with approximately 1,200 
births adjoins clinic. Call Georgetta: (800) 328-3666. 


SOUTH CENTRAL PENNSYLVANIA: Join two, 
young BC pediatricians in busy practice 1'^ hours 
from DC. Offer includes salary plus production 
bonus, paid maipractice, health insurance, and 
potentia! partnerhsip. Attractions: 217-bed hospital, 
850 plus births, Level 1 Nursery, one office, no 
HMOs! Call Georgetta: (800) 328-3666. 


MAINE — Pediatric hematologist/oncologist. Join 
well-established, hospital-based pediatric service 
affiliated with 400-bed tertiary center serving over 
400,000. Joint medical school appointment. P.O.G.- 
satelite. University community. One hour from coast- 
al resorts; two hours from premier ski area. One 
hour ‘light from Boston. Competitive salary and 
benefits, Send CV to: New England Health Search, 
63 Forest Avenue, Orono, ME 04473. Or call: (207) 
866-5680 or (207) 866-5685. 
















| VIRGINIA — Three person pediatric group seeks 


BE/BC pediatrician interested in full-time, primary 
care oriented practice ina growing community near 
the Blue Ridge Mountains. Contemporary office, 
friendly staff, easy access to PHA DC area. 
Box #112, c/o AJDC. 


| NEW JERSEY: Full-time/part-time, BC/BE pediatri- 


cian to join five-person, established pediatric prac- 
tice, situated close to New York City. On staff of 


| excellent community hospital with major university 
| affiliation and pediatric house staff. Reply to: Box 


312, Tenafly, NJ 07670. 


WASHINGTON — Established, four full-time/two 
part-time pediatric group seeking full-time BC/BE 
pediatrician. Beautiful, rapidly growing community 
in midst of mountains and water, one hour from 
Seattle. Local hospital and nearby childrens’ hospi- 
tals. Opportunity to practice a wide range of pediat- 
ric skills. Competitive salary; early partnership. 
Reply with cover letter and CV to: Medical Director, 
2625 Wheaton Way, u A, Bremerton, WA 98310, 


| (206) 479-1651. 


PEDIATRICIAN — Expanding multi-specialty group 
practice in the San Diego area seeks third board- 
certified pediatrician. Excellent starting salary plus 
benefit package including professional liability 
insurance, three weeks paid vacation, relocation 
allowance, one week CME time, CME allowance, 
cafeteria plan for dependent child care, ESOP. Send 
CV to: Physician Recruitment, Inland East Medical 
Clinic, Inc., 10201 Mission Gorge Road, Suite L, 
Santee, CA 92071. (619) 449-4822, Extension 279. 


PLEASE NOTE —Address replies to box number 
ads as follows: Box number, , c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 








Professional Opportunities 


PEDIATRICIAN with neonatology fellowship expe- 


rience to join pediatric group. Central New Jersey, 
1% hours New York City, Philadelphia, beaches, 
skiing. 443-bed community teaching hospital. 
Assistance with start-up costs. Send CV to: Box 
#113, c/o AJDC. 


PEDIATRICIAN to join busy, small group practice. 
Town of 100,000, one hour north of San Francisco. 
Call shared with other pediatricians. Guaranteed 
salary leading to partnership. Send CV to: Pediat- 
rics, 990 Sonoma Avenue, #5, Santa Rosa, CA 
95404. 


PEDIATRICIAN with training in behavioral and/or 
developmental pediatrics. Part-time. Resident super- 
vision of behavioral! curriculum development in 
primary care pediatric training program. Call or 
write: Dr. Emalee Flaherty, MD, Columbus Hospital, 
2520 Lakeview, Chicago, IL 60614. (312) 883-5908. 


FLORIDA HORSE COUNTRY — BC/BE pediatri- 
cian to join highly respected and active three- 
member group in developing area. Excellent oppor- 
tunity. Send CV to: John M. Brinsko, MD, Ocala 
Pediatrics, 1500 SE 17th Street, Building 600, Ocala, 
FL 32871. 


OBERLIN, OHIO — Multi-specialty group seeks 
BC/BE pediatricians to serve growing patient load. 
Northern Ohio college town serving drawing area of 
275,000. Salary, liberal benefits first year with ful! 
shareholder status available thereafter. Send CV to: 
Dr. VanDyke, 224 West Lorain, Oberiin, OH 44074. 


PEDIATRICIAN — Philadelphia suburbs. Want 
partner, not employee, for thriving three-person 
practice. Start November 1990. $75,000 package. 
Box 41012, Philadelphia, PA 19127-0012. 


Pediatrician 


We are seeking a BC/BE, en- 
ergetic Pediatrician to join one 
other in an inpatient unit for 
technologically-dependent and 
chronically ill children. Solid 
knowledge base in general pedi- 
atrics and ventilator manage- 
ment is needed. We are affiliated 
with UCONN School of Medi 
cine and provide teaching and 
research opportunities. We offer 
a highly competitive salary and 
excellent benefits. 

Please send CV to: Christine 
Hart, M.D., The New Britain 
Memorial Hospital, 2150 Corbin 
Avenue, New Britain, CT 06053. 
E.O.E. M/F/H/V. 


THE NEW BRITAIN 
MEMORIAL HOSPITAL 


“OR RERABAITATION AND CHIC CARE 





PEDIATRICIAN 


Immediate opportunity to 
associate with five 
pediatricians in a 70-doctor 
multi-specialty group. 
Drawing area of 400,000. 
Modern hospital within five 
minutes of clinic. 
Stimulating Big-10 
university community of 
110,000 with superb 
Cultural advantages. Ideal 
for families. Medical school 
teaching affiliation if 
desired. Excellent initial 
guarantee and fringes with 
early associate status, 
subsequent income based 
exclusively on productivity. 
Send CV to: 


RONALD H. DEERING, MD 


Christie Clinic Association 
101 West University 
Champaign, IL 61820 


LOUISIANA 


Seeking board-certified or board 
-eligible pediatricians to provide 
part-time or full-time ambulatory 
services. 


Responsibilities may include 
emergency room, child sexual 
abuse, transport, house coverage, 
or other services based on interest. 


Our 153-bed hospital, Louisiana's 
only full service pediatric facility, 
provides multi-disciplinary care to 
patients from Louisiana and the 
Gulf South. 


New Orleans offers a warm cli- 
mate, a variety of entertainment 
and leisure activities, and the 
country's best food and music. 


Louisiana license or qualifica- 
tion for licensure required. For 
consideration, send CV to: 


Alan Robson, MD 
Medica! Director 
Children's Hospital 
200 Henry Clay Avenue 
New Orleans, LA 70118 





i Protessional Opportunities w 


UTAH — BC/BE pediatrician needed in busy, 18- 
member multi-specialty group in Logan. Beautiful 
northern Utah university town. Guaranteed salary 
with incentive and benefits. Great family oriented 
and recreational opportunities. Send CV to: Neal 
Byington, Administrator, Budge Clinic, 225 East 400 
North, Logan, UT 84321. (801) 752-0422. 


Regional medical center for 85,000 popula- 
tion needs pediatricians; located in beauti- 
ful mountainous eastern Kentucky with 
state parks and lakes within thirty miles. 
Progressive community with excellent 
accredited school system. Active staff, 60 


practicing physicians. If interested, send 
CV to: 


Dr. John Tummons, Administrator 
Methodist Hospital of Kentucky 
911 South Bypass, Pikeville, KY 41501 





BC/BE PEDIATRICIAN to join three pediatricians in 


` university-run ambulatory center with regional hos- 


pital and university medical center affiliation, with 


emphasis on primary care. UMMC is an equal 


opportunity/affirmative action employer. Location: 
Southcentra! Massachusetts. Appointment in uni- 
versity department of pediatrics. Membership in 
university group practice. Fringe benefits excellent. 
Salary negotiable. Reply: David P. Tapscott, MD, 
281 East Hartford Avenue, Uxbridge, MA 01569-9658. 





Southeast Wisconsin 
PEDIATRICILAN t!ojoin 5 physician pediatric 


department in a 34 physician multi-specialty clinic. 
Service area population of 275,000 people. Near 
larger metropolitan area. Utilizing 2 hospitals 
(244 and 216 beds) Level ll+ neonatal center and 
one of Wisconsin's largest pediatric departments. 
Contact Bob Strzelczyk at 1-800-243-4353. 










STRELCHECK & ASSOCIATES, INC. 
12724 N. Maplecrest Lane 
Mequon, WI 53092 
















Protessional Opportunities. 


PHILADELPHIA AREA: Three pediatricians seeking 
BE/BC fourth in a growing suburban community. 
One office, minutes from hospital. Full partnership 
opportunity after two years. Convenient access to 
Philadelphia; recreational opportunities in nearby 
Pocono Mountains, and/or New Jersey beaches. 
Reply to: Box #115, c/o AJDC. 







HAWAII 
Two pediatricians (BC/BE) to join 
23 pediatricians in the Hawaii 
Permanente Medical Group, a 
large multi-specialty group with 
its own hospital and Level Ill 
nursery, providing care to Kaiser 
Health Plan members on Oahu, 
and in transfer from Maui and 
Hawaii. A commitment to patient 
advocacy and quality primary 
care is essential. Available late 
summer, 1991. Send inquiries 
and CV to: 


Yi-Chuan Ching, MD, Chief 
Department of Pediatrics 
Kaiser Permanente 
Medical Center 
3288 Moanaiua Road, 
Honolulu, Hi 96819 


An equal opportunity employer 




























TEXAS — BE/BC pediatrician to join busy, three- 
pediatrician group in Dallas/Fort Worth Metroplex. 
Competitive salary, incentives and benefits. Con- 
tact Dan Geppert, MD, 950 North Davis, Arlington, 
TX 76012. (817) 460-0104. 


THe PERMANENTE MEDICAL GroUp,Inc. 
NORTHERN CALIFORNIA 


The Permanente Medical Group, Inc., the largest multispecialty 
group practice in the U.S., is undergoing explosive growth in 
its Northern Califomia region: the San Francisco Bay Area, 
Sacramento and the Central Valley. Our rapid increase in 
membership has created practice opportunities throughout 

the region for additional BC/BE Pediatricians. 


QUALITY 
STABILITY 


LEADERSHIP - E 
Our physician-managed group is part of the comprehensive 


Kaiser Permanente Medical Care Program. As a TPMG physi- 
cian, you have access to the latest medical technology and 
resources, the support of colleagues in all subspecialties — 
and the opportunity to provide excellent health care without 
the burdens of managing a practice. 


GROWTH 


SUPPORT 


TPMG offers many benefits: scheduled time off with cross- 
coverage provided by your colleagues, malpractice insurance, 
a substantial retirement program and special arrangements for 


REWARDS 


a 
KAISER PERMANENTE 
Good People. Good Medicine. 


physicians transferring from established practice. Please call or 
send CV to: The Permanente Medical Group, Inc., Richmond 
Prescott, M.D., Physician Recruitment Services, Dept. 
AJDC-9834, 1814 Franklin, 4th Floor, Oakland, CA 94612. 
(800)777-4912. Equal Opponunity Employer 


Pediatric Subspecialists 


The A south Dakota School of Medicine currently has 


openings for the following BE/BC pediatric subspecialties:. 
Cardiology Neurology - 
Pulmonology Surgery 
Hematology/Oncology Neonatology 
Intensivist l infectious Disease 


These are full-time academic positions ideally suited for the 
clinician scholar who wishes to develop and guide a program 
which will have a significant impact on the healthcare o 
children. Although our program is heavily slanted toward 
medical student education and patient care, the department 
encourages and provides ample resources for clinical and 
laboratory research. | , , l 

Sioux Fails is located in the geographic center of America with 
friendly people who exemplify traditional midwestern values. 
Our community has a strong economic base, growing popula- 
tion and a progressive educational system. Included in David 
Frankes book, Americas Fifty Safest Cities, Sioux Falls also offers 
numerous cultural opportunities. South Dakota's four season 
climate welcomes endless recreational activities year-round. 


Competitive financial packages offered. EOE/AAE. 


Send CV or call: 
Carl Hinson e (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 
Sioux Falls, SD 57117 





W/isconsin 


Pediatrics BE/BC 


It's never too late for a new beginning! Dial 
1-800-338-0568 and discover “The Right Choice’ 
for your medical practice in beautiful Southern 
Wisconsin. l 


The Monroe Clinic associates practice medicine 
without the distractions of office management. 
There is no financial investment and you will have 
easy access to high quality peers or specialists for 
consultation. Associates enjoy regular hours with 
call sharing and predictable time off for continu- 
ing medical education and vacations. 


For an early prescription to a lasting, equitable 
partnership, please cal! or send your curriculum 
vitae to Robert Enterline, Physician Staffing Direc- 
tor, The Monroe Clinic, 1515 Tenth Street, Monroe, 
Wisconsin 53566, 


"equal opportunity employer” 





| 
The Monroe Clinic 








Professional Opportunities . : 


COLORADO — BC/BE pediatrician to join seven- 
pediatrician department of established, multi- 
specialty clinic. Contact: Jos. L. Corrigan, MD, 209 
South Nevada Avenue, Colorado Springs, CO 80903. 
(719) 475-7700. 


NEW YORK — PEDIATRICIAN(S) wanted to join 
new practice on South Shore Long Island, forty-five 
minutes from New York City. Immediate partnership 
available for person interested in working practice 
and supplementing by working nearby ER part- 
time. Box #116, c/o AJDC. 


PEDIATRIC NEUROLOGY TRAINING PROGRAM 
at Jefferson Medical College of Thomas Jefferson 
University, The Alfred |. duPont Institute and the 
Medical Center of Delaware is accredited and leads 
to certification in neurology with special compe- 
tence in child neurology. Our program will consider 
applicants who will complete two years of residency 
in pediatrics by June 30, 1991. (Med/Peds residency 
may also meet requirements for eligiblity.) Clinical 
and basic research opportunities are available and 
encouraged. Send CV to: Leonard J. Graziani, MD, 
Thomas Jefferson University Hospital, 111 South 
Eleventh Street, Suite 8091, Philadelphia, PA 19107. 
Telephone: (215) 955-6822. Thomas Jefferson Uni- 
versity Hospital is an equal opportunity/affirmative 
action employer. 


TEXAS — BE/BC pediatrician to join busy, three- 
pediatrician group in Dallas/Fort Worth Metroplex. 
Compeititve salary, incentives and benefits. Con- 
tact: Dan Geppert, MD, 950 North Davis, Arlington, 
TX 76012. (817) 460-0104. 


PEDIATRICIAN — BE/BC to join three others to 
cover pediatric unit, newborn ICU and delivery suite 
in large, progressive, community hospital, with 
excelient subspecialty support. Competitive salary 
with liberal fringe benefits including malpractice 
insurance, paid vacation, education leave and 
expenses, and health insurance. If interested, please 
contact: Gordon Borkat, MD, (216) 476-7237. Or 
send CV to: 18101 Lorain Avenue, Cleveland, OH 
44111. 


Neonatologist. 
The Medical Center at 
Princeton, a 450-bed com- 
munity teaching hospital 
with a Level Il Nursery, is 
seeking a second 
neonatologist for our expan- 
ding service at the Medical 
Center. Candidates should 
be board certified/eligible. 
Opportunity for medical 
school appointment. Send 
curriculum vitae and letter 


of interest stating salary 
expectations to: 
Neonatologist Search 
Committee 

‘c/o Administration 

253 Witherspoon Street 
Princeton, NJ 08540-3213 


Equal Opportunity Employer M/F 
Where tradition & innovation meet. 


THE MEDICAL CENTER AT 


PRINCETON 





Professional Opportunities 


NEWPORT, VERMONT: Board-certified, solo prac- 
titioner seeks BE/BC associate to join a rapidly 
growing solo practice, early partnership possible. 
Beautiful, rural, northern Vermont. Challenging 
patient load. Good university affiliations. Reply: 
T.A.E. Moseley, MD, North Country Hospital, New- 
port, VT 05855. * 


Positions Available 


THE DEPARTMENT OF PEDIATRICS at the 
Allegheny Campus of the Medical College of Penn- 
sylvania is seeking BC/BE pediatricians to provide 
inpatient coverage for hospitalized children. It is an 
exciting opportunity to provide care for pediatric 
patients with a wide variety of acute and chronic 
ilinesses. Other duties include teaching medical 
students and residents. Research opportunities are 
available. if interested send curriculum vitae or con- 
tact: Adrian Dana, MD, Director inpatient Pediatrics, 
Allegheny General Hospital, 320 East North Avenue, 
Pittsburgh, PA 15212. Telephone: (412) 359-3161. 


Residencies 


PL-3 RESIDENT POSITIONS available July 1, 1991. 
Due to iliness- and career change, the Children's 
Hospital of Pittsburgh will have two (2) openings at 
the PL-3 leve! for July 1, 1991. The year provides an 
excellent supervisory experience in genera! pediat- 
rics along with the opportunity for electives in all 
major subspecialty areas. Please contact: J. Cariton 
Gartner, Jr, MD, Director-Pediatric Residency Pro- 
gram; The Children's Hospital of Pittsburgh, One 
Children's Place, 3705 Fifth Avenue at DeSoto 
Street, Pittsburgh, PA 15213. (412) 692-5107. 


IVY LEAGUE MEDICAL STUDENT seeks partner to 
share pediatric internship or residency in Boston 
beginning July 1991. Reply: (617) 731-5982 or P.O. 
Box 67290, Chestnut Hill, MA 02167. 


PEDIATRICS — Residency position. PL-III position 
available beginning July 1991 in fully accredited 
program atthe University of Florida College of Med- 
icine. Broad inpatient and ambulatory experience in 
general pediatrics and all subspecialites. Comple- 
tion of PL-I and PL-H years at an approved program 
is required. Ideal location in rapidly growing area 
of north central Florida with outstanding recrea- 
tional opportunities. Interested individuals should 
contact: Lynn Kutsche, MD, Residency Director, 
or Robert Fennell, MD, Chairman, H/S Recruiting, 
Department of Pediatrics, JHMHC Box 4-296, 
Gainesville, FL 32610. 


Faculty Positions 


CALIFORNIA — The Department of Pediatrics, 
UCLA School of Medicine, is seeking neonatolo- 
gists at the assistant or associate professor level to 
participate in a program in neonatal medicine at Los 
Angeles County Olive View Medical Center. Olive 
View is an integral part of the UCLA teaching and 
research program sharing house staff, faculty and 
facilities. The ability to obtain a California license is 
required. Applicants should send their curriculum 
vitae to: S. Douglas Frasier, MD, Chief of Pediatrics, 
Olive View Medical Center, 14445 Olive View Drive, 
Suite 3A108, Sylmar, CA 91342. Equal opportunity 
employer M/F. 


PEDIATRICIAN/PEDIATRIC infectious disease 
specialist — The Division of Immunology and Infec- 
tious Disease, Department of Pediatrics, University 
of Miami School of Medicine invites applications for 
a position as an Assistant Professor of Clinical Pedi- 
atrics to provide direct patient care in the pediatric 
AIDS inpatient and outpatient units. Potential for 
involvement in ongoing clinical research protocols. 
Excellent opportunity for an individual with clinical 
and teaching skilis in the setting of a large county 
teaching hospital. Training in pediatric infectious 
disease preferred but not required. Applicants 
shoüld send a curriculum vitae in confidence to: 
Gwendolyn B. Scott, MD, Director, Division of Pedi- 
atric Immunology and Infectious Disease (D4-4), 
University of Miami School of Medicine, P.O. Box 
016960, Miami, FL 33101. The University of Miami is 
an affirmative action/equal opportunity employer. 


Faculty Positions 


PEDIATRIC HEMATOLOGIST/ONCOLOGIST — 
Loyola University of Chicago, Stritch School of 
Medicine, Department of Pediatrics, is recruiting an 
Assistant Professor for the Section of Hematolo- 
gy/Oncology. Applicant must be sub-board certi- 
fied or eligible, with expertise in hematology/oncol- 
ogy research. Interested applicants are invited to 
send their CV to: Carlos R. Suarez, MD, Director, 
Section of Pediatric Hematology/Oncology, 2160 
South First Avenue, Maywood, IL 60153. Loyola 
University of Chicago is an equal opportunity edu- 
cator and employer. Qualified persons are not sub- 
ject to discrimination on the basis of a handicap. 


NEW YORK — NEONATOLOGIST. Department of 


Pediatrics, State University NY at Buffalo is seeking 
faculty member to join nine-member division of 
neonatology. Assistant professor level. BC in pedi- 
atrics, BE/BC in neonatology. Responsibilities 
include administrating and attending at the Level | 
program and attending at the Level Il! Intensive 
Care Nursery. Teaching of neonatology fellows; 
pediatric, obstetric and family medicine residents; 
and pediatric nurse practitioners is also inciuded. 
The division conducts NIH sponsored laboratory 
research and clinical research including six years of 
experience with surfactant therapy. Contact: Fred- 
erick C. Morin Hi, MD, Chief, Division of Neonatol- 
ogy, Children’s Hospital of Buffalo, 219 Bryant 
Street, Buffalo, NY 14222. (716) 878-7673. Affirma- 
tive action/equal opportunity employers. 


AMBULATORY PEDIATRIC MEDICINE — The Div- 


ision of Ambulatory Medicine, Children's Hospital of 
The King's Daughters, is seeking additional facuity 
beginning July 1991. Responsibilities include: resi- 
dent and medical student teaching, direct patient 
care and clinical research. Outpatient visits for 
1989-1990 totaled approximately 50,000. Academic 
appointment with Eastern Virginia Medical School 
commensurate with experience. Please contact: 
John M. de Triquet, MD, Children's Hospital of The 
King's Daughters, Ambulatory Pediatric Medicine, 
800 West Oiney Road, Norfolk, VA 23507. (804) 
628-7179. 


NEONATOLOGISTS 


The Department of Pediatrics, Univer- 
sity of Texas Medical School at Houston 
is seeking additional full-time faculty 
for the Division of Neonatal-Perinatal 
Medicine. 


The division has an active fellowship 
training program, faculty with diverse 
research interests and excellent clinical 
facilities. Three distinct types of faculty 
appointments are available: . 


1) A traditional academic track with 
a commitment to basic investiga- - 
tive opportunities 


An academic track centering on 
clinical investigative activities at 
one of our two, state-of-the-art, 
tertiary care care hospitals 


2) 


(Hermann Children's Hospital 
and Lyndon Baines Johnson 
General Hospital), and 


3) A clinical track at one of three 
intermediate care units in com- 


munity hospitals. 


Applicants should be BC/BE in neonatal- 

perinatal medicine. Faculty rank com- 

mensurate with previous experience. 

The University of Texas is an equal 

opportunity employer. Women and 

minorities are encouraged to apply. 
Contact: 


Susan E. Denson, MD 
Department of Pediatrics 


University of Texas Medical School 


P.O. Box 20708 
Houston, TX 77225 e (713) 792-5342 





Faculty Positions 


PEDIATRICIAN — Seeking BC/BE MD or DO 


pediatrician for full-time faculty position with clini- 
cal and academic responsibilities. Send CV to: 
Lawrence Jacobson, DO, Dean for Academic Affairs, 
University of Osteopathic Medicine and Health 
Sciences, 3200 Grand Avenue, Des Moines, IA 
50312. 


PEDIATRIC PATHOLOGIST — The Department of 
Pathology, Indiana University School of Medicine is 
seeking a fourth. pediatric pathologist for James 
Whitcomb Riley Hospital tor Children. The position 
is geographically located in the university teaching 
hospitals. Candidates must be board-certified as 
well as have fellowship training in pediatric pathol- 
ogy or equivalent experience. The academic rank 
and salary will be commensurate with experience 
and background. in addition to service responsibili- 
ties, the position will require the individual to partic- 
ipate in education progrems of the department. A 
record of publications and investigative skills with a 
continuing program of active research is essential. 
This is a tenure track position. Indiana University is 
an equal opportunity employer. Send curriculum 
vitaes to: Stephen A. Heifetz, MD, Director, Division 
of Pediatric Pathology, James Whitcomb Riley Hos- 
pital for Children, 702 Barnhill Drive, Room 236, 
indianapolis, IN 46202. 


Fellowships 


FELLOWSHIP IN DEVELOPMENTAL and behav- 


ioral pediatrics: Available July 1, 1991, one-two 
years duration. Emphasis on assessment and treat- 
ment of children with developmental disabilities and 
handicapping conditions in a community setting. 
The Waterbury Regional Department of Pediatrics is 
aprimary care pediatric training program integrated 
with the University of Connecticut Department of 
Pediatrics. Independent research with the goal of 
publication is expected. Candidate must be license- 
eligible. Send inquiries to: Mark D. Simms, MD, 
M.P.H., 56 Franklin Street, Waterbury, CT 06706. An 
equal opportunity employer. 


| FELLOWSHIP 


in Developmental/ 
Behavioral 
Pediatrics 


The Alfred I. duPont Institute 
Children's Hospital, a multi- 
specialty pediazric hospital with 
a busy developmental pediatrics 
clinic, has a two year position 
for PL-IV available. De- 
velopmental disabilities, learning 
& behavior problems. Op- 
portunity for teaching and 
clinical research. We offer an 





excellent compensation pack- 
age; benefits include on-site 


daycare center. For con- 
sideration, contact: Douglas M. 
Spencer, M.D., THE ALFRED 
Il. duPONT INSTITUTE, P.O. 
Box 269, Wilmington, DE 
19899. Equal Opportunity 
Employer. 


Alfred |. duPont 


Institute 
or THE NEMOURS FOUNDATION 


A CHILDREN'S HOSPITAL 
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lor managing allergy. 


There are no unexpected ingredients in our peaches... 
only Yellow Cling Peaches. And none in our bananas... 
only Chiquita" Bananas. In fact, every Beech-Nut Stage 1 
product contains only a single food. And that makes 
allergy a lot easier to manage. 


No puzzling reactions. 

With Stage 1 single foods, you can know the exact 
cause of any reactions that may occur and the exact 
foods that should be avoided.There is much less 
guesswork compared with other brands of baby food. 





"BEECH-Nut 


No added allergens. 

Other baby foods may contain corn, eggs, wheat, 

cow's milk, or citrus. But not Beech-Nut Stage 1. Stage 1 
foods are always single foods, pure and simple. 


No confusing labels. 
Stage 1 product labels are clearly color-coded in red to 
make recommendation easier for you and selection 
easier for parents. 

Beech-Nut Stage 1. It's the only complete line of 
single-food beginner products. And that's a singularly 
good reason to recommend it. 


1 
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Iheonly complete line of single- -food beginner products. 


O 1990, Beech-Nut Nutrition Corporation 
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Robitussin Pediatric 


Now you can turn to the name you trust most—for even more individualized 
therapy. 


New Robitussin Pediatric™ contains 7.5 mg per tsp. of dextromethorphan 
only—for unsurpassed non-narcotic cough suppression specially formulated 
for children. 


Robitussin Pediatric quiets dry, hacking coughs for up to 8 hours so the 
child can feel more comfortable during the day or rest more comfortably at 
night. Because it’s for children, the formula is non- -alcoholic and it has a 
cherry flavor to encourage compliance. 


Recommend the name Robitussin®. . . trust the name Robitussin. . . for cough 
and cold therapies as individual as your patients symptoms. 
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Sponsor. 


A tradition of effective cough and cold therapy. Y eg 
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Racial, Social, and Environmental Risks for Childhood Asthma 


Michael Weitzman, MD; Steven Gortmaker, PhD; Arthur Sobol, MA 


e Unlike a number of childhood prob- 
lems, it Is not clear that there are racial or 
socioeconomic disparities in the preva- 
lence of childhood asthma. We analyzed 
data from the Child Health Supplement to 
the 1981 National Health Interview Survey, 
a population-based survey with informa- 
tion concerning 15416 children, to ad- 
dress the following questions: are there 
racial or socioeconomic differences in 
rates of childhood asthma; If yes, what is 
the contribution of social and environ- 
mental characteristics to the observed dif- 
ferences? In this sample, black children 
were more likely to have asthma than were 
white children (4.4% vs 2.5%). Racial dis- 
parities In prevalence emerged early and 
at al! childhood ages were due to higher 
black rates of onset between the ages of 
1 and 3 years. Poverty status, maternal 


sthma is the most common chronic 

illness of childhood,’ but our under- 
standing of its prevalence in various 
populations and factors related to dif- 
ferential rates of occurrence is still in- 
complete. Much of what is known about 
asthma is derived from clinical rather 
than population-based studies. The 
samples from these studies, and thus 
their findings, are subject to many po- 
tential biases, and many basic questions 
about asthma remain unanswered. 

For example, the relative contribu- 
tions of environmental and genetic in- 
fluences to the prevalence of asthma re- 
main unclear. Identification of social 
and environmental influences is impor- 
tant because it can provide clues to pre- 
vention and more effective treatment. 
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cigarette smoking, large family size, 
smaller size of home, low birth welght, and 
maternal age younger than 20 years at the 
child's birth were all associated with In- 
creased rates of childhood asthma. When 
avallable social and environmental char- 
acteristics were controlled for using mul- 
tivariate analyses, the increased risk for 
asthma among black and poor children 
was reduced to statistical insignificance. 
We conclude that black and poor children 
in the United States do have higher rates 
of asthma, that social and environmental 
factors exert substantia! influences on 
rates of asthma, and that much of the ra- 
clai and economic disparity In prevalence 
can be accounted for by a variety of social 
and environmental characteristics. 
(AJDC. 1990;144:1189-1194) 


Previous studies have convincingly 
demonstrated a genetic component.** 
Certain children are clearly susceptible, 
but susceptibility does not confer uni- 
form occurrence or expression of the 
condition. For example, a Scandinavian 
study of 7000 pairs of twins found that 
the frequency of concordance for asth- 
ma was only 19% in monozygotic twin 
pairs and 5% in dizygotic pairs, suggest- 
ing that genetic factors, although influ- 
ential, may be less important than envi- 
ronmental factors in the clinical 
expression of asthma.’ It seems that a 
predisposition to airway hyperreactiv- 
ity is inherited, but some environmental 
factor is required before this predisposi- 
tion is translated into asthma.” 

Unlike a number of childhood prob- 
lems, such as low birth weight, infant 
mortality, lead poisoning, and human 
immunodeficiency virus infection, it is 
not clear that there are racial or socio- 
economic disparities in the prevalence 
of childhood asthma. Recent reports in- 
dicate that the prevalence of asthma and 
asthma-related hospitalizations and 
deaths in the United States are increas- 
ing,”’ and a number of studies suggest 
that these trends are occurring primari- 


5,6,8-10 


ly among black children and youth. 
One recent study demonstrated that 
differential hospitalization rates for 
asthma in blaek and white children are 
in part accounted for by differences in 
family ineome." Another, using data 
from the National Health and Nutrition 
Examination Surveys, found that the 
prevalence of childhood asthma is in- 
creasing in the United States and that 
black children are more likely to have 
asthma than are white children.’ 

We analyzed data from the Child 
Health Supplement to the population- 
based 1981 National Health Interview 
Survey to address the following ques- - 
tions: (1) Are there racial disparities in 
the prevalence of childhood asthma? (2) 
Are there social or environmental char- 
acteristies of children that are indepen- 
dently associated with an increased risk 
of asthma? (8) If 1 and 2 are true, is there 
evidence that social or environmental 
characteristics are responsible for all or 
part of the observed racial disparities in 
the prevalence of childhood asthma? 


SUBJECTS AND METHODS 


Data from the Child Health Supplement to 
the 1981 National Health Interview Survey 
were used in these analyses. The National 
Health Interview Survey employs a com- 
plex, multistage probability sampling design 
to provide a representative sample of the 
civilian noninstitutionalized population of the 
United States.” The 1981 survey included a 
Child Health Supplement, which collected 
data on one randomly selected child in each 
eligible household and included 15 416 chil- 
dren aged from birth to 17 years. The inter- 
view contained a series of questions concern- 
ing children’s chronic health conditions and 
family sociodemographic characteristics. All 
information was derived from parent re- 
ports; there were no medical examinations cf 
children or review of medical records. 


Variables 


Asthma Definition and Categories. — 
Parents (generally the mother) were read a 
list of 59 chronic health conditions, including 
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asthma, that their child might have. Children 
were identified as currently having asthma if 
their parents reported that it was present at 
the time of the interview, had been present 
for longer than 3 months, and had not been 
cured. Parents were also asked how old the 
child was when asthma was first noted. A 
separate series of questions ascertained 
whether the child had taken a physician-pre- 
seribed asthma medication in the past 2 
weeks. In the current analysis, children re- 
ported as having taken such a medication 
were categorized as current users of asthma 
medications. 

The majority of population-based studies 
of childhood asthma have relied on parental 
reporting for identifying children with asth- 
ma. While studies have found that parental 
reports tend to overestimate the prevalence 
of clinically diagnosed chronic conditions, 
overreporting tends to decline with the se- 
verity or perceived stigma of the condi- 
tions.*** Some authors believe, however, 
that exclusive dependence on physician re- 
porting results in significant underreporting 
of childhood asthma.” In one study, 96% of 
school-aged children with asthma could be 
identified by parental reports”; in another, 
parental reports of children's asthma were 
confirmed in 94% of cases”; and another 
study demonstrated that parent reports of 
childhood asthma are a good indicator of im- 
paired ventilatory function." 

Social, Environmental, and Behavioral 
Variables.—The racial, social, and environ- 
mental characteristics investigated included 
race, family income, maternal education, ma- 
ternal age during pregnancy, residence with 
both biologic parents, family size, number of 
rooms in household, an index of crowding 
(family size divided by number of rooms), 
urban vs rural residence, geographic region, 
and breast-feeding. Two racial categories 
(white and black) were used in these ana- 
lyses. We defined an income poverty variable 
based on income category and family size as 
defined by the federal government.” The 
1980 total family income was used, adjusted 
for the consumer price index. Because the 
income categories in the National Health In- 
terview Survey were broad, this poverty 
measure was focused on extreme poverty to 
ensure that all children classified in this cate- 
gory were in fact living in poverty. Other risk 
variables investigated included the child's 
age, gender, nights spent in a neonatal inten- 
sive care unit after birth, and low birth 
weight (<2500 g). Questions were also asked 
about maternal smoking during pregnancy 
for all sample children aged 0 to 5 years. 
Other studies have demonstrated stability of 
maternal smoking from pregnancy until ear- 
ly childhood.”” That is, women who smoke 
during pregnancy tend to continue to smoke 
following pregnancy, and thus the measure 
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Table 1.— Estimated Prevalence of Asthma and Use of Asthma Medications by Age 
and Age at Onset According to Race, United States, 1981 
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of maternal smoking employed in these anal- 
yses may reflect both prenatal and postnatal 
exposures. 


Statistical Analyses 


A]l survey responses were weighted when 
caleulating proportions and conducting the 
logistic regression analyses using the 
weights provided by the National Center for 
Health Statisties, which reflect the probabil- 
ity of selection, nonresponse, and poststrati- 
fication adjustments. We used x” tests to test 
for differences in proportions. Logistic re- 
gression analyses were conducted to identify 
independent risk factors for asthma using the 
PC SAS CATMOD program. The regression 
coefficient estimates can be interpreted as 
odds ratios (ORs) associated with the predic- 
tor variable, Multivariate logistic regression 
models were estimated by first controlling 
for race, gender, maternal smoking, and low 
birth weight. Additional variables were add- 
ed to the model if they were associated with a 
P value below .05. Some variables that ini- 
tially had many categories (eg, family size) 
were changed to dichotomous variables to 
simplify data presentation. 

Estimates of statistical significance were 
made assuming simple random sampling. 
The actual sampling design was stratified, 
multistage, and clustered, so the assumption 
of simple random sampling can overestimate 
statistical significance. The effects of this 
clustering will be to overstate significance 
levels slightly. For this reason, we are cau- 
tious in discussing associations significant 
only at the P = .05 level. 


RESULTS 


Of the total sample of 15 416 children 
aged 0 to 17 years, 432 (2.8%) were re- 


Age, y 
0-17 (n= 15 224) 2.5 4.4 .0001 
2-5 (n- 3093) 3.1 8.5 . ‚0001 
6-17 (n=10 386) 2.6 4.0 .002 
Age at onset, y 
0-5 t.7 3.1 001 
6-17 0.8 0.4 16 
Use of asthma medications 
Age, y 


0.6 








1.2 .005 





ported as currently having asthma. 
Thus, an estimated 2.5% of all white 
children in the United States have asth- 
ma as compared with 4.4% of black chil- 
dren (P=.0001; Table 1). When chil- 
dren younger than 2 years old were 
excluded because of concern that par- 
ents might mistakenly report respira- 
tory illnesses associated with wheezing 
as asthma in this age group, and then 
children were categorized into age 
groups 2 to 5 and 6 to 17 years, black 
children in each group were more likely 
to have asthma than white children:. 
6.5% vs 3.1% (P=.0001) for ages 2 to 5 
years and 4.0% vs 2.6% (P = .002) for 6 
to 17 years. 

Among children aged 6 to 17 years, 
racial differences were exclusively due 
to increased rates among black children 
in the subset who had their onset before 
the age of 6 years (8.1% vs 1.7%; 
P=.001). Among children aged 6 to 17 
years who had their onset after their 
sixth birthday, there were no statisti- 
eally significant racial differences in 
rates of asthma. 

Racial variations among children re- 
ported as current users of asthma medi- 
cations were similar to those found for 
children reported as having asthma. 
Among children aged 0 to 17 years, 1.5% 
of black children were reported as cur- 
rent users of asthma medications as 
compared with 0.8% of white children 
(P=.003). For children aged 2 to 5 
years, 1.4% of black children were re- 
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% of Children 





Age at Onset, y 


Age at onset of asthma among children aged 6 to 17 years in the United States, 1981. White bars 


indicate white children; black bars, black children. 


ported as current users as compared 
with 0.8% of white children (P=.19), 
Current use of asthma medication in 
children aged 6 to 17 years was reported 
in 1.2% of black children vs 0.6% of 
white children (P=.005) among those 
reported as having the onset of asthma 
before the age of 6 years, whereas 
` among those with onset of asthma after 
their sixth birthday, there were no ra- 
cial differences (0.2% of black children 
vs 0.8% of white children; P= .35). 

The Figure highlights racial differ- 
ences in age at onset of asthma among 
children aged 6 to 17 years. More than 
80% of all children aged 6 to 17 years 
with asthma in the United States were 
reported as having the onset in the first 
5 years of life: 71% of white children and 
90% of black children. Thus, racial dis- 
parities in the prevalence of asthma 
emerged early. There was no racial dif- 
ference reported in onset in the first 
year of life; the racial difference in prev- 
alence among this sample was due to 
black children’s having a higher rate of 
onset of asthma in the second and third 
years of life. 

Because of the importance of asthma 
with onset before the age of 6 years, we 
attempted to identify social and envi- 
ronmental characteristics that predict 
asthma at younger ages, particularly 
the ages of 2 to 5 years. The reported 
prevalence of asthma by selected char- 
acteristics of children aged 2 to 5 years 
is given in Table 2. Asthma was more 
common among children with the fol- 
lowing characteristics: black race (un- 
adjusted OR —2.2); male gender; chil- 
dren whose mothers smoke half a pack 
of cigarettes or more per day; children 
with birth weights less than 2500 g or 
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who spent 1 or more nights in a neonatal 
intensive care unit; children whose 
mothers were less than 20 years of age 
at their birth or who had less than a high 
school education; children from large 
families (six or more people living to- 
gether) or who do not reside with both 
biologic parents; and those who live in 
poverty (each significant at P<.02). 
Living in a large home (eight or more 
rooms) was associated with reduced 
rates of asthma among children aged 0 
to 5 years. Whereas our index of crowd- 
ing was not associated with asthma 
prevalence, both a large family and 
small living space were associated with 
increased rates of asthma. 

Although not statistically significant, 
black-white differences in rates of use of 
asthma medications were similar to 
those observed for asthma prevalence, 
and the lack of statistical significance 
may be due to the small number of chil- 
dren using these medications in this 
sample. Even with small numbers, how- 
ever, certain variables were still 
strongly associated with current use of 
asthma medications, namely, maternal 
smoking (P=.0001), low birth weight 
(P=.003), having spent 1 or more 
nights in a neonatal intensive care unit 
(P=.001), and large family (P = .0001). 

Table 3 describes the results of multi- 
variate logistic regression analyses con- 
ducted to identify characteristics of chil- 
dren aged 2 to 5 years that are 
independently associated with an in- 
creased risk of asthma. In the first re- 
gression analysis, we controlled for 
male gender, maternal smoking, low 
birth weight, large family size, large 
house, and low maternal education. The 
ORs demonstrate the independent con- 


tribution of each variable to the predic- 
tion of childhood asthma. All were inde- 
pendently associated with an increased 
risk of asthma (P<.05). In this analysis, 
black children were 1.7 times as likely to 
have asthma as were white children 
(P = .08). 

The second half of Table 3 demon- 
strates the results of similar analyses 
that included an additional variable in- 
dicating residence with only one biolog- 
ic parent and another variable for ex- 
treme poverty. Residence with only one 
biologic parent was associated with an 
increased risk of childhood asthma 
(OR=1.4), but this association is not 
statistically significant (P=.15). Simi- 
larly, extreme poverty was associated 
with an increased risk of asthma 
(OR=1.8), but again this association is 
not statistically significant (P=.39). 
When these two variables are included 
in the regression analysis, the OR asso- 
ciated with being black is reduced to 1.5, 
which also is not statistically significant 
(P=.13). Clearly, race, poverty, and 
single-parent households are variables 
that are substantially correlated. By 
controlling for these three simulta- 
neously, one effect of this multicollin- 
earity is to reduce all the coefficient esti- 
mates to statistical insignificance. 
These results provide further evidence 
of the confounding of race and socioeco- 
nomic variables. 

Although not shown, in none of the 
many analyses performed was breast- 
feeding found to add predictive power to 
these regressions, and there was no in- 
dependent contribution of urban vs ru- 
ral residence or region of the United 
States. Moreover, when similar ana- 
lyses were carried out for children aged 
6 to 17 years with an onset of asthma 
after the age of 5 years, none of the 
available social or environmental vari- 
ables were statistically significant pre- 
dictors of asthma. 


COMMENT 


The 1981 Child Health Supplement to 
the National Health Interview Survey 
provided the opportunity to study child- 
hood asthma using a population-based 
sample. Data from this survey clearly 
indicate that black children have signifi- 
cantly higher rates of asthma than do 
white children in the United States at all 
ages after the first year of life and that 
racial disparities emerge early and are 
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Table 2.—Reported Prevalence of Asthma and Current Use of Asthma Medications by 
Selected Characteristics of Children Aged 2 to 5 Years* 


Asthma Medication 
Asthma Use 





Characteristic (n) 

Race (3093) 

B (14.596) 6.5 

W (85.5%) 3.1 
Gender (3093) 

M (51.096) 4,4 

F (49.0%) 2.7 
Maternal smoking, PPD (2729) 

21/2 PPD (13.0%) 6.4 

<1/2 PPD (87.0%) 3,2 
Birthweight, g (2927) 

<2500 (7,4%) 8.3 

22500 (92.6%) 3.4 
NICU stay =1 night (3093) 

Yes (10.9%) - 5.8 

No (89.1%) 3.3 
Maternal age at birth, y (8093) 

<20 (15.2%) 5.7 

220 (84.8%) 3.2 
Maternal education (3093) 

<High school (23.9%) 5.9 

=High school (76.1%) 2.8 
Family size (3093) 

=6 (17.1%) 5.7 

<6 (82.9%) 3.1 
Size of house, rooms (3093) 

z8 (15.1%) 1.2 

<8 (84.9%) 4.0 
Extreme poverty (3093) 

Yes (18.2%) 6.0 

No (81.8%) 3.0 
Residence with both parents (3093) 

Yes (74.9%) 3.0 

No (25.1%) 5.2 
Breast-fed (3093) . 

<6 mo (9,9%) 3.4 

6 mo-1 y (13.1%) 3.0 

1 y (13.6%) 2.7 

No (63.596) 3.9 
Urban vs rural residence (3093) 

Urban/central city (25.896) 4.2 

Suburban (40.2%) 3.1 

Rural/smaller cities (34.196) 3.6 
Region (3093) 

Northeast (20.6%) ` 3.3 

North central (27.396) 3.4 

South (32.196) 4.1 

West (19.796) 3.2 


% 


0001 19 
0.8 
1.2 
‚01 .06 
0.6 
2.6 
002 .0001 
0.6 
2.8 
.0001 .003 
0.8 
2.4 
‚02 ‚001 
0.7 
0.7 
.007 ‚59 
0.9 
1.4 
0001 18 
0.7 
22 
003 ‚0001 
0.6 
0.3 
.003 14 
1.0 
1.5 
‚001 410 
0.8 
0.8 
‚003 31 
1.2 
1.6 
0.5 
59 44 
1.2 
0.8 
1.2 
42 0.9 41 
0.6 
0.21 
0.9 
‚76 20 
1.2 


1.4 


*PPD Indicates packs of cigarettes per day; NICU, neonatal intensive care unit. Sample sizes vary 


because response rates for individual questions vary. 
TFewer than five in cell. 


associated with increased rates of onset 
of asthma among black children be- 
tween the ages of 1 and 3 years. While 
these data indieate that a number of 
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physical characteristics of children, 
such as male gender and low birth 
weight, are highly associated with the 
prevalence of asthma, asthma is also 





more common among children living in 
poverty, and social and environmental 
characteristics appear to exert substan- 
tial influences on rates among children 
who have their onset of asthma before 
the age of 6 years. 

The limitations of these data should 
be acknowledged. The data were not 
prospective, and thus one must be cau- 
tious about drawing causal inferences. 
The exclusive measure of childhood 
asthma was parental reporting. Physi- 
cal examinations would not necessarily 
have resulted in more accurate identifi- 
cation of children with asthma, howev- 
er, since signs and symptoms of asthma 
are often intermittent, and many chil- - 
dren with asthma have normal baseline 
respiratory status between attacks. 
Similarly, information from medical re- 
cords is notoriously incomplete. More- 
over, the relationships among rates of 
asthma, children’s racial status, and age 


at onset of asthma persist among the 


subset of children who were clearly be- 
lieved to have asthma by physicians, 
that is, those reported as current users 
of asthma medications. There were also 
only a limited number of social, environ- 
mental, and health-related characteris- 
ties to investigate. For example, little 
information was available about family 
history of asthma or the prenatal and 
perinatal histories of mothers and chil- 
dren, and no information was available 
about differences .in antigenic expo- 
sures. Only families with children less 
than 5 years old were asked about ma- 
ternal smoking, and questions were 
only asked about prenatal smoking. 
Since women who smoke during preg- 
nancy tend to continue to smoke follow- 
ing pregnancy, ®” the estimate of chil- 
dren's exposure to cigarette smoke does 
not enable us to distinguish prenatal 
from postnatal effects. Also, the num- 
ber of children with onset of asthma 
between the ages of 6 and 17 years was 
small Among children aged 6 to 17 
years with onset of asthma before the 
age of 6 years, responses to social and 
environmental questions refer to their 
situation at the time of the interview 
and may not reflect their situation at the 
time asthma was developing. 

Black children in the United States 
have been found to have higher rates of 
asthma than white children in severa! 
previous studies.” Nonwhite chil- 
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Table 3.—Logistic Regression Results: Independent Predictors of Childhood Asthma, 
- Ages 2 to 5 Years* 


95% Contidence 
Interval 


First Analysis 


Black 

Male 

Maternal smoking (21/2 pack/d) 

Low birth weight (2500 g) 

Large family (2-6) 

Large house (=8 rooms; 

Low maternal education («high school) 


Second Analysis 


Black 

Male 

Maternal smoking 

Low birth weight 

Large family 

Large house 

Residence with only 1 biologic parent 
Extreme poverty 


1.7 
1.8 
1.9 
2.0 
1.8 
0.26 
1.7 


1.5 
1.8 
1.9 
2.0 
1.9 


0.27 


1.4 
1.3 


1.1-2.8 
1.2-2.7 
1.2-3.2 
1.1-3.5 
1.1-2.9 


0.09-0.74 


1.1-2.6 


0.9-2.5 
1.2-2.7 
1.2-3.1 
1.1-3.5 
1.2-3.1 


0.10-0.76 


0.8-2.2 
0.9-1.7 





*in the first analysis, we controlled for male gender, maternal smoking, low birth weight, large family, 
large house, and low maternal education. In the second analysis, we included additional variables indicating 
residence with only one biologic parent and extreme poverty. This change mene? the confounding 


variables of race and socioeconomic variables. 


dren were 1.3 times as likely to have 
asthma as were white children in the 
1970 National Health Survey.” In the 
second National Health and Nutrition 
Examination Survey (1976 to 1980), 
black children were 1.5 to 1.7 times as 
likely to have asthma as white children, 
depending on the definition of asthma 
employed.” A smaller study of asthma 
among children in the first and sixth 
grades in Baltimore, Md, also found that 
black children were 1.5 times as likely to 
have asthma as white children.” Fac- 
tors leading to racial differences, how- 
ever, remain unclear, and previous re- 
ports have not related racial differences 
in prevalence to differences in age-spe- 
cific rates of onset or social or environ- 
mental characteristics of children. 

Two novel and intriguing observa- 
tions derived from this data set are that 
(1) there are no racial differences in 
prevalence of asthma in the first year of 
life, and (2) all racial differences are due 
to differences in rates of onset between 
the ages of 1 and 3 years. The available 
data do not directly account for these 
findings. One possible explanation is 
that differential rates of asthma are due 
to differences in environmental expo- 
sure between black and white children 
in the first years of life. The comparable 
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rates in their first year may be due to 
the need for a period of exposure to an 
environmental irritant or allergen be- 
fore asthma develops; ie, some children 
may require a period of exposure or an 
exposure that does not occur until the 
latter part of the first year, or the sec- 
ond or third year, for asthma to develop. 
Alternately, it is possible that there is a 
genetic basis for black-white differ- 
ences both in rates and age at onset that 
is not dependent on environmental ex- 
posure. The finding, however, that the 
increased risk of asthma among black 
children is reduced to a statistically in- 
significant level when social and envi- 
ronmental characteristics are con- 
trolled would seem to refute this 
interpretation. 

These data provide no evidence that 
breast-feeding is associated with a re- 
duced prevalence of asthma. Although 
there have been many studies of the role 
of breast-feeding in the prevention of 
atopic disease (eczema, hay fever, and 
asthma), the evidence remains equivo- 
cal, and as regards asthma in particular, 
many studies report no benefits.”” 
Similarly, the association between rates 
of childhood asthma and urban vs rural 
residence and region of the United 
States is still unclear. A recent study 


using data from the second National 
Health and Nutrition Examination Sur- 
vey found that urban residence is associ- 
ated with increased rates of childhood 
asthma.’ The definition of asthma em- 
ployed in that study, however, was 
broader than the one used in the current 
study (asthma in that study was defined 
as a current history of the disease that 
was diagnosed by a physician sometime 
in the past and/or frequent trouble with 
wheezing during the past 12 months). It 
is possible that the broad definition re- 
sulted in the inclusion of a wider range 
of respiratory problems that may be as- 
sociated with urban residence, thus 
falsely suggesting a relationship be- 
tween urban residence and rates of 
childhood asthma. Although we did not 
demonstrate this association, the trend 
in the data reported in the current study 
was in a similar direction, and it is possi- 
ble that with a larger sample or more 
inclusive definition we too might have 
demonstrated that urban residence is 
associated with increased rates of child- 
hood asthma. 

The relationships between family 
size, crowding, and childhood asthma 
also remain unclear. At least two earlier 
studies”? found no relationship be- 
tween family size and rates of asthma, 
whereas one study found an increased 
severity of asthma in children from larg- 
er families." Four previous studies 
showed no relationship between erowd- 
ing and asthma, "7? and one study 
showed only a marginal effect.” In the 
eurrent study, although a crowding in- 
dex of numbers of people per room did 
not predict rates of asthma, children 
livingin families with six or more people 
were almost twice as likely to have asth- 
ma, whereas residence in a large home 
was associated with a protective effect. 
Children living in homes with eight or 
more rooms had rates only one fourth 
those of children living in smaller 
homes. In this sample, children living in 
large families but not in large homes 
were almost seven times as likely to 
have asthma as were children living in 
smaller families and larger homes. 

Several previous studies have found 
that poverty is associated with an in- 
creased prevalence of childhood illness 
and mortality," but no consistent rela- 
tionship has been demonstrated be- 
tween socioeconomie status and the 
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prevalence of childhood asthma. Low 
family income has been shown previous- 
ly to be associated with underdiagnosis 
and decreased preventive care for chil- 
dren with asthma,” both of which may 
be associated with more severe symp- 
toms and more frequent hospitaliza- 
tions,” but its relationship to the 
prevalence of asthma has not been con- 
vineingly demonstrated. In fact, it is 
generally believed that asthma is more 
common among children in families of 
higher socioeconomic status.” At least 
six studies from the United Kingdom 
have found that childhood asthma is 
more common among families with 
higher occupational status/^»95. five 
other studies, including two from the 
United States, have found no relation- 
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ship between the prevalence of child- 
hood asthma and family socioeconomic 
Status. 75775 In this study we found 
that children living in poverty have 
higher rates of asthma than those living 
in more affluent families. When entered 
into regression analyses that include a 
number of factors, each of which is high- 
ly associated with poverty, no indepen- 
dent effect of poverty was demonstrat- 
ed in this data set. These results 
suggest that characteristics of a pover- 
ty-related environment, rather than in- 
come itself, contribute to much of the 


increased rates of asthma among chil- 


dren living in poverty. 

The increased risk for asthma among 
black children in this sample also was 
gradually reduced to the point where it 
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Bacteremia in an Ambulatory Setting 


Improved Outcome in Children Treated With Antibiotics 
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Howard Spivak, MD; Paul H. Wise, MD, MPH 


e We undertook a study of 414 bacter- 
emic patients (167 with Haemophilus In- 
fluenzae and 247 with Streptococcus 

- pneumoniae bacteremia) to evaluate their 
clinical presentation, laboratory and ciini- 
cal results, and subsequent outcomes. 
Patients with H influenzae bacteremia 
were more likely to have soft-tissue foci, 
poorer clinical appearance at presenta- 
tlon, and be at higher risk for subsequent 
serious focal intections, persistent 
bacteremla, and subsequent hospital ad- 
missions than patients with S pneumo- 
niae. Patients with H influenzae bacter- 
emia had a 21.1-fold Increase In risk of 
meningitis (95% confidence Interval [Ci] 
of 3.8 to 78.0) compared with those with S 
pneumoniae. The odds ratio for initial lum- 
bar puncture was 5.25 (95% Ci [1.1-23.6]). 
Ambulatory patients treated with antibiot- 
ics at presentation were less likely to de- 
velop new serlous soft-tissue Infections, 
persistent bacteremla, or to require sub- 
sequent hospital admissions than un- 
treated patlents. The effect of treatment 
was greater for patients with S pneumon- 
lae than those with H influenzae. Careful 
follow-up and reevaluation of patients 
with presumptive bacteremia Is essentlal 
because treated and untreated patients 
can still develop serious soft-tissue 
infections. 

(AJDC. 1990;144:1195-1199) 
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acteremia has been shown to occur 
in 3% to 4% of febrile young chil- 
dren.'* The incidence increases to 10% 
for children between 3 and 24 months of 
age with temperatures of 40°C or great- 
er, white blood cell (WBC) counts great- 
er than 15x10°/L, or sedimentation 
rates greater than 30 mm/h.” Because 
patients with bacteremia may not have 
an identifiable source of infection and 
are still at risk for subsequent septic 
complieations,"" the primary care pro- 
vider needs to be able to identify these 
patients and to treat them appropri- 
ately. l 
One previous study suggested that 
lumbar punctures (LPs) in bacteremic 
patients may Increase the subsequent 


‚risk of meningitis.” In contrast, Shapiro 


et al" found that the risk of meningitis in 


-bacteremic children was most strongly 


associated with the type of bacteremia 
rather than the performance of LPs. 
Because an LP is an essential test when 
examining some potentially bacteremic 
patients, it is important to identify the 
predictors of subsequent meningitis. 
Several previous studies have sug- 
gested that antibiotic treatment favor- 
ably alters the clinical course of ambula- 
tory bacteremias,"* but this is still 
controversial." Studying potentially 
bacteremic patients prospectively re- 
quires large cohorts of patients and mul- 
tiple visits because the incidence rates 
of bacteremia in febrile children are 
small. Carroll et al“ and Jaffe et al” 
randomly treated and followed up large 
numbers of febrile patients; however, 


because of the small numbers of bacter- 


emic patients and subsequent new foci, 
their studies had very low power. To 
assess a large number of patients, this 
study was undertaken to evaluate the 
initial presentation, treatment, and out- 


come of all the patients with Haemophi- 
lus influenzae or Streptococcus pneu- 
moniae bacteremia who presented to 
the emergency services of Children’s 
Hospital, Boston, Mass, during a 4-year 
period. 


PATIENTS AND METHODS 


The eases of all of the patients with H 
influenzae and S pneumoniae bacteremia 
who were seen in Children’s Hospital emer- 
gency services between July 1, 1977, and 
June 30, 1981, were reviewed. This period 
predates consistent presumptive treatment 
of patients at high risk for bacteremia. Infor- 
mation was collected by two observers from 
the initial visit, follow-up visits, and reports 
of telephone calls. The data included demo- 
graphic information (age, race, sex, and pay- 
ment status); information about this illness 
(temperature taken at home and in the emer- 
gency department, duration of fever, and 
medications taken at home); prior illnesses 
(complete medical record reviewed); labora- 
tory tests performed (complete blood cell 
count; differential cell count; blood, urine, 
and cerebrospinal! fluid latex fixation; chest 
roentgenogram; LP; urinalysis; and urine 
culture); diagnoses; and outcome. Clinical 
and laboratory criteria for each diagnosis 
were established prior to chart review. Five 
percent of the charts were reviewed by a 
third observer and the results were identical. 

The written descriptions of the patients in 
the emergency services records were as- 
sessed and given a clinical score based on the 
appearance of the child: 1, a well-appearing 
child; 2, a mildly to moderately ill-appearing 
child; and 3, a very irritable or lethargic 
child, or a moderately irritable and lethargic 
child. The degree of irritability and lethargy 
was described in most of the records. If these 
precise words were not used, the providers 
narrative was assessed as to the severity of 
the child's appearance (well, moderately ill, 
very ill). 

Patients with blood cultures positive for H 
influenzae or S pneumoniae from the first 
visit were analyzed as one group initially. 
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Two patients with both organisms were de- 
leted because the outcome could not be at- 
tributed primarily to either organism. Com- 
parisons included ambulatory patients who 
were treated with antibiotics vs untreated 
patients, and patients who required hospital 
admission at subsequent visits vs those who 
were never admitted to the hospital. 

Data analysis was performed using the 
SAS statistical package.” Fishers Exact 
Test (two tailed) or x” test was used for all 
categorical variables. For continuous vari- 
ables, the appropriate ¢ test was performed 
when comparison groups had equal variances 
(as assessed by the F test result), and an 
approximation of the ¢ test was performed 
when comparison groups had unequal vari- 
ances.” All results are stated as mean + SD 
throughout this article. Of the variables with 
> significant x^ and t tests, SAS’s CATMOD 
. logistic regression program was used to iden- 


> tify the best continuous and categorical pre- 


. dictors of the subsequent outcomes. The 
variables were grouped into three types of 
predictors for maximum efficiency: demo- 
graphic variables, laboratory tests and re- 
sults, and important initial variables (type of 
bacteremia, clinical score, initial hospital ad- 
mission, and antibiotic treatment). Power 
calculations were performed using the tables 
developed by Cohen.” Odds ratios and the 
associated confidence intervals were calcu- 
lated using Cornfield’s method.” 


RESULTS 
Overall Population 


Information was obtained for 414 
(99%) of 417 patients with H influenzae 
(n= 167) or S pneumoniae (n= 247) bac- 
teremia. Patients had a mean age of 20.8 
months (range, 1 to 228 months); 59% 
were male. Ninety-seven percent of the 
H influenzae bacteremia was type b, 
and 12% was resistant to ampicillin. The 
S pneumoniae included 22 different 
types, including one organism resistant 
to penicillin. The results of the initial 
visit are shown in Table 1. At the time of 
presentation in the emergency depart- 
ment, the patient’s mean temperature 
was 39.6°C+1.0°C (range, 35.4°C 
to 41.6°C), and WBC count was 
17.5+7.7x107L (range, 0.05. to 
72 x 10°/L). 

One hundred seventy-three patients 
(41.8%) were admitted to the hospital at 
the initial visit, and 241 patients (58,2%) 
were treated in the ambulatory setting. 
All patients with significant soft-tissue 
sources and/or immune suppression and 
95% of all patients with chronic illnesses 
were admitted to the hospital at first 
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Admitted to hospital at first visit 





Table 1.— Comparison of Haemophilus influenzae and Streptococcus pneumonia ` 


H influenzae, S pneumoniae, 
No. (96) No. (26) 
(n7 167) (n=247) 


: Demographics 
Race 
W 92 (55) 83 (34) 
B 51 (31) 132 (53) .0001 
Hispanic 18 (11) 21 (9) 
Insurance 
Insured 85 (56) 90 (41) 
en .0049 
Medicaid 67 (44) 129 (59) 
Laboratory results* 
Hematocrit 0.33+0.04 0.34 + 0.04 .039 
WBOs, x 10%L 14.7 x 8.1 19.3+6.8 .0001 
PMNs, x 10%/L 8000 + 5500 11.6+5.2 .0001 
Positive LP cuitureT 69/98 (70) 7/93 (8) <.0001 
Clinical scale 
Well appearing (1) 12 (8) 47 (20) 
Moderately ill (2) 65 (40) 156 (65) .0001 
Very ill (3) 84 (52) 36 (15) 


127 (76) 

















46 (19) 





*WBCs indicates white blood cells; PMNs, polymorphonuclear leukocytes; and LP, lumbar puncture. 


Values are means = SDs. 


tOne additional patient had meningitis with negative culture after treatment with antibiotics. 


presentation. More patients older than 
36 months were immune suppressed 
when compared with younger patients 
(10.7% vs 0%, P<.0001). Patients older 
than 36 months had H influenzae bac- 
teremia (60.7% vs 37.2%, P — .0014) and 
more soft-tissue sources at presentation 
(69.6% vs 38.8%, P<.0001) than youn- 
ger patients. Follow-up information 
was available on all patients; 395 (9596) 
of 414 patients were seen for a follow-up 
visit for this illness at Children's Hospi- 
tal. The other 19 patients had follow-up 
telephone calls (one with H influenzae 
and 18 with S pneumoniae) and were 
deseribed by parents as well and 
afebrile. 


H influenzae vs S pneumoniae 


The initial diagnoses of the patients 
stratified by organism detected by 
blood eulture are shown in Table 2. Pa- 
tients with H influenzae were signifi- 
cantly more likely than patients with S 
pneumoniae to have a clear bacterial 
source evident at presentation (pneu- 
monia, epiglottitis, buecal/facial/perior- 
bital or other cellulitis, meningitis, ab- 
scess, wound infection, septic arthritis, 
or peritonitis) (145 [87%] of 167 patients 
vs 54 [22%] of 247 patients, P<.0001). 

In comparison to patients with S 


pneumoniae, patients with H influen- 
zae appeared more ill to clinicians; this is 
reflected by the greater number of lab- 
oratory tests performed, patients sig- 
nificantly higher clinical score, more ini- 
tial treatment with intramuscular or 
intravenous antibiotics before dis- 
charge home (P=.0081), and more fre- 
quent hospital admission at the first vis- 
it. Among ambulatory patients, there 
was no significant difference in the num- 
ber of patients treated initially with 
some form of antibiotics with either 
organism. 

The results of logistic regression an- 
alyses indicate that the most significant 
predictors of finding H influenzae on 
blood culture were the necessity for ini- 
tial hospital admission (P=.0001), the 
higher clinical scale (P=.017), and the 
lower number of polymorphonuclear 
leukocytes (P —.033). 


Ambulatory Treated vs 
Untreated Patients 


The initial diagnoses of patients 
treated in the ambulatory setting be- 
fore the blood culture results were 
available are given in Table 3. Of the 
patients who were not admitted to the 
hospital at the initial visit (ambulatory 
patients) 146 (60.6%) were treated 
with antibiotics and 95 (89.4%) were 
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Table 2.— Diagnoses at Presentation" 


Haemophilus Streptococcus 
influenzae, pneumoniae, 
Diagnosis No. (n=167) No. (n=247) Pt 


No serious soft-tissue source 
Otitis media 
Viral syndrome 
R/O bacteremia 


y 
2 


Fever 

Seizure 

Respiratory distress/asthma 
Pharyngitis 

Gastroenteritis 

immune suppressed/defect 
Possible UTYWUTI 
Conjunctivitis 

Sinusitis 

impetigo 


0 O O hh O AO oo a 0 a O N 


R/O meningitis 
Other 


Serious soft-tissue sources 
Bacterial meningitis 


Pneumonia (abnormal chest roentgenograrn/clinical) 


Epiglottitis (abnormal findings on roentgenogram or 
from faryngoscopic studies) i 


. Buccal/facial cellulitis 
Periorbital/orbital cellutitis 
Peritonitis 
Cellulitis 
Septic arthritis 
Subdural effusions 
Abscess 
Wound infection 
Pleural effusion 





*R/O indicates rule out; UTI, urinary tract infection; and NS, not significant. 
Tx? or Fisher's Exact test. 


Table 3.—Diagnoses of Ambulatory Treated and Untreated. Groups* 








No Treatment, Treatment, 
No. (%) (n=95) No. (%) (n= 146) p 


Otitis media 0 99 (100) <.0001 
Viral syndrome 65 (90) 7 (10) .0001 











Diagnosis 




























R/O bacteremia 10 (35) 19 (65) ' NS 
Pneumonia (abnormal chest roentgenogramvclinical) 0 27 (100) <.0001 
Fever 18 (95) 1 (5) <,0001 
Seizure 8 (47) 9 (53) NS 
Respiratory distress/asthma 3 (43) 4 (57) NS 
Pharyngitis 0 7 (100) .044 
Gastroenteritis 6 (86) 1 (14) 011 
Immune suppressed/defect 0 2 (100) NS 
Possible UTI/UTI 1 (25) 3 (75) NS 
Conjunctivitis 1 (33) 2 (66) NS 
Sinusitis 0 2 (100) NS 






0 


*H/O indicates rule out; UTI, urinary tract infection; and NS, not significant. 


impetigo NS 





1 (100) 
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not treated. The two groups were com- 
parable in demographic data, laborato- 
ry tests performed, and the results, 
as well as the types of organisms and 
clinical severity. The only significant 
difference was that treated patients 
had _ higher WBC counts 
(19.5+6x107L vs 17.6+6.4x 10°/L, 
P —.026). Most of the treated patients 
(93.296) received penicillin and/or ampi- 
cillin and amoxicillin, and the remainder 
(6.896) received sulfamethoxazole and 
trimethoprim, erythromycin and/or 
sulfisoxazole, or dicloxacillin. Patients 
with the diagnoses of pharyngitis, otitis 
media, pneumonia (proved clinically or 
by roentgenogram), sinusitis, abscess, - 
or impetigo were all treated. 

Patients treated at the initial visit 
were less likely to have otitis media de- 
velop (4.1% vs 19.0%, P=.0002) and 
more likely to be discharged from the 
hospital as a “well child” at subsequent 
visits (6.8% vs 0%, P=.0071) than un- 
treated patients. In addition, patients 
who were treated initially had signifi- 
cantly fewer new foci of infection (Table ` 
4), fewer positive blood cultures at fol- 
low-up visits, and fewer hospital admis- 
sions, despite the fact that treated pa- 
tients had more potential bacterial 
diagnoses initially. When stratifying by 
organism, initial treatment of patients 
with S pneumoniae led to significantly 
fewer new foci (three [2.6%] vs nine’ 
[10.7%], P=.030), fewer subsequent 
positive blood cultures (one [0.8%] vs 15 
[17.9%], P<.0001), and fewer subse- 
quent hospital admissions (P=.030) 
than untreated patients. Treatment of 
patients with H influenzae did not sig- 
nificantly reduce the occurrence of new 
sources, subsequent positive blood cul- 
tures, or eventual hospital admission. 

Patients with H influenzae were 
more likely to be admitted to the hospi- 
tal subsequently than patients with S 
pneumoniae. Patients with higher clini- 
cal scores at the initial visit were more 
likely to be admitted at follow-up visits 
(1 [84.0%] vs 2 [83.3%] vs 3 [65.2%], 
P=.011). The best predictors of later 
hospital admission were H influenzae 
bacteremia (P=.0001), initial lack of 
treatment (P= .0001), and higher clini- 
cal scale (P = .0040). 

Of the ambulatory patients, six 
(8.6%) of the 70 patients with initial nor- 
mal results from LPs subsequently had 
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- *NS indicates not significant. 


meningitis compared with three (1.8%) 


Haemophilus Streptococcus 


No 
influenzae pneumoniae ` Treatment Treatment 
Diagnosis (n = 40) (n =201) P (n-95) (n=146) P 
Pneumonia (abnormal 
chest roentgenogram) 1 7 NS* 5 3 NS 
Epiglotliis ` 2 0 .027 1 1 NS 
PeriorbitaVorbital _ | | 
7 -cellulitis se x 2 NS 3 0 NS 
Meningitis 7 2 .0001 4 5 NS 
.| Cellulitis 4 0 NS 1 0 NS 
~- |. Septic arthritis and | 
'|| abscess Sip Sa ok 0 NS 0 1 NS 
Adenitis © 0 1 NS 4 0 NS 
Total 13 12 .0001 15 10: .026 
Subsequent positive 
blood culture, No. (%) 9 (22,5) 16 (8.0) 0059 19 (20.0 6 (41) .0001 
Subsequent hospital. 
_ admission, No. (%) 31 (77.5) .0001 50 (52.6) .0002 


61 (30.4) 


^. Uo. Table 4.—Neéw Sources at Follow-up for'Ambulatory Patients : ©.: 





























42 (28.8) 


. eomparison was low, because of the 


of 171 who did not have LPs (odds ra- . 


tio = 5.2; 95% confidence interval, 1.1 to 


23.6; P=.011). Patients with H influen- 
zae bacteremia were more likely to have 


: meningitis develop than those with S 
` pneumoniae (seven [17.5%] of 40 vs two 


. [0.1%] of 201; odds ratio = 21.1; 95% con- 

fidence interval 3.8 to 78.0; P=.0001) 
(Table 4). By logistic regression, the 
best predictors of meningitis at follow- 
up visits were H influenzae bacteremia 
(P=.0010), LP performed at the first 


small numbers of bacteremic patients | 


and subsequent new foci. Randomized 
prospective studies, however, must 


eliminate any diagnosis that requires - 


initial treatment, and the patients must 
meet certain laboratory result criteria 
(eg, WBC count >15 x 10°/L) that may 
explain the low yield of bacteremic pa- 
tients:“" Klein" has suggested that 
antibiotics in potentially bacteremic pa- 


tients may be justified. Further studies . 


. need to be performed to assess the risks 


visit (P = .0042), and a marginal associa- _ 


tion of higher clinical score (P = .067). 
Initial antibiotic treatment was not a 
significant predictor (P=.11) of subse- 
quent meningitis, and there was suffi- 


cient power to detect a moderate or 


large effect. 
- COMMENT 


The effect of anticipatory treatment 
of febrile children with antibiotics on the 
. outcome of bacteremia is still controver- 
sial. The recent prospective study by 
Carroll et al“ favors presumptive anti- 


biotic treatment for febrile children, but | 


‚ only 10 of 96 patients examined were 

. bacteremic. Jaffe et al” followed up 955 
febrile children, yielding 27 with bacter- 
emia, and they found that although the 
treated group did have improved clini- 
cal appearance and temperature at fol- 
low-up, no significant change in infec- 
tious morbidity in the treatment vs 
placebo groups was noted.” The authors 
acknowledged that the power of the 
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and benefits of presumptive antibiotic 
treatment of large numbers of febrile 
children. | 

This. study, which reviewed a large 


number (414) of patients with known H 


influenzae and S pneumoniae bacter- 
emia, provided extensive information 
onthe outcome ofthe patients and treat- 


ment plan. The patients treated and un-- 


treated in the ambulatory setting were 
comparable in all predictors, which sup- 
ports the equivalence of the two treat- 
ment groups despite the lack of random- 
ization beeause of the retrospective 
design. Five percent of the charts were 
independently reviewed by a third ob- 
server, whieh suggests observer bias 


. had minimal effect on the variables col- 


lected. A retrospective case comparison 
(or case control) study can be more fea- 
sible and efficient than a prospective 
cohort study and can often yield more 
information when a disease incidence is 
low." Retrospective, prospective ran- 
domized, and nonrandomized studies. 


the 


are not completely comparable, but 
each contributes important information 
for the understanding and treatment of 
potentially bacteremic patients. 
Patients who were bacteremic with H 
influenzae were more likely to have a 
soft-tissue focus of infection and appear 
more ill at presentation than patients 
baeteremic with S pneumoniae. At fol- 
low-up visits, patients with H influen- 
zae bacteremia were more likely to have 
development of serious soft-tissue 
sources, to be persistently bacteremic, 
and to require subsequent hospital ad- 
missions than patients with S pnewmon- 
iae. The increased rate of hospital ad- 
mission may have been due, in part, 
to subsequent new foci, persistent 
fever/bacteremia, worse clinical ap- 
pearance, and the greater likelihood 
that providers would admit a patient 
with H influenzae bacteremia to the 
hospital once the organism was known. 
Ambulatory patients who were treat- 


ed initially with antibiotics had fewer ^ 


new serious foci of infections develop, 
had shorter duration of bacteremia 
(fewer subsequent positive blood cul- 
tures), and had fewer subsequent hospi- 
tal admissions. They were more likely to 
be deseribed as “well” at follow-up ex- 
aminations than untreated patients. 
When stratifying by organism, there 
was a significant impact of treatment on 
all of these outcomes for patients with S 
pneumoniae but not for patients with H 
influenzae. Sullivan et al” indicated 


that patients with otitis media or pneu- 


monia and patients with no recognizable 
source have similar low-grade bacter- 
emias on quantitative blood cultures. If 
patients with pneumonia did, in fact, 
have higher-grade bacteremias, as Bell 
et al” suggested, one would expect that 
the treated patients in this study would 
have poorer outcomes. In addition, if 
patients did not comply with their medi- 
cation regimens, one would expect no 
difference between the treatment 
groups. These biases would shift our 
results toward the null result, so that 
this would be a conservative estimate of 
improved outcome of treated 
patients. 

In agreement with Teele et al,” our 
data suggest that there is a significant 
association between the performance of 


. an LP at initial presentation and the 


subsequent development of meningitis. 


Bacteremia — Woods et al 


However, as in the report by Shapiro et 
al,” the relative risk of H influenzae 
bacteremia for the development of men- 
ingitis is much greater and the confi- 
dence interval is considerably farther 
from the null than the corresponding 
values for initial LP. The need for LPs 
and occurrence of subsequent meningi- 
tis may both reflect the severity of the 
patient's illness rather than indicate a 
cause and effect relationship. 

Our study suggests that selected pa- 
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tients in a high-risk age group with a 
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Book Review 


Pediatric and Adolescent Gynecology, 3rd edition, by S. Jean Herriot 
Emans and Donald Peter Golds:ein, 621 pp, with illus, $46.50, Boston, Mass, 
Little Brown & Co Ine, 1990. 

Adolescent Sexuality and Gynecology, by Donald E. Greydanus and Rob- 
. zem B. Shearin, 313 pp, with illus, $27.50, Philadelphia, Pa, Lea & Febiger, 
1990. 


Both of these books supply essential information about 
adolescent gynecology and sexuality. Pediatric and Adoles- 
cent Gynecology is the third edition of a text last revised in 
1982. During the past 8 years, much has changed in the field of 
adolescent gynecology. There are new diseases, new contra- 
ceptives, and new treatment regimens. This edition admira- 
bly incorporates this new knowledge in every chapter. I am 
particularly impressed that the references include pertinent 
journal articles published as recently as early 1990. A chapter 
on human immunodeficiency virus and human papillomavirus 
infection has been added. Legal aspects af pediatric and ado- 
lescent gynecology are also discussed. This edition is about 
250 pages longer than the second. The chapters on sexual 
abuse, delayed puberty, and painful gynecologic disorders, in 
particular, are far more comprehensive than in the second 
edition. Although some of the figures and tables have not 
changed, an excellent color plate has been added that includes 
18 photos of external genitalia. 
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Adolescent Sexuality and Gynecology provides a good gen- 
eral overview of adolescent gynecology. It is more concise and 
“readable,” but the text and references are not as comprehen- 
sive as Emans and Goldstein’s text. Emans and Goldsteins 
text also discusses gynecologic problems in the preadolescent 
girl that are not addressed by Greydanus and Shearin's text. 

Both of these books discuss examination techniques, breast 
disorders, normal and abnormal puberty, menstrual dysfunc- 
tion, genital infections, sexual abuse, and sexuality educa- 
tion. Greydanus and Shearin’s text includes a chapter on 
adolescent nutrition and substance abuse. Emans and Gold- 
stein’s text provides a better discussion on contraception than 
does Greydanus and Shearin’s text. It discusses newer con- 
traceptive methods and includes a more detailed discussion on 
treating the patient taking oral contraceptives. 

Both of these books would be a useful addition to any 
pediatrician’s personal library. 

MARY E. Rimsza, MD 
.Marieopa Medical Center 
Department of Pediatrics 
PO Box 5099 

Phoenix, AZ 85010 ' 
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Total and Differential Leukocyte Counts 
in Clinically Well Children 


Information or Misinformation? 


Virginia A. Moyer, MD, MPH, Richard M. Grimes, PhD 


e To determine whether the total and 
differential leukocyte count is of value as a 
case-finding test, we applied the evalua- 
tion criteria developed by the US Preven- 
tive Services Task Force. The criteria com- 
prise review of the current burden of 
suffering of the disease to be prevented, 
the attributes of the Intervention to be 
used, and the quality ofthe evidence avail- 
able. A literature search revealed no evi- 
dence in the form of data from patients, so 
a chart review of ali complete blood cell 
counts ordered during a 1-year period by 
one group of pediatricians was undertak- 
en. Atleastone value outside of published 
normal ranges was found on 74.7% of the 
tests performed on clinically well chil- 
dren. No unsuspected illness was discov- 
ered as a result of an abnormal total and 
differential leukocyte count. 

(AJDC. 1990;144:1200-1203) 


he US Preventive Services Task 

Force has evaluated screening and 
case-finding interventions for a number 
of conditions with the use of rules of 
evidence developed in cooperation with 
the Canadian task force.*” Unfortunate- 
ly, little of its activity has focused on the 
health supervision needs of child- 
ren. 

The total and differential leukocyte 
count, included in a complete blood cell 
(CBC) count, is often used as a case- 
finding test in both adult and pediatric 
patients. In 1983, Rich et al’ noted the 
frequent use of the test as a case-finding 
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tool in their adult medicine clinie and 
retrospectively evaluated its use. No 
unsuspected disease was diagnosed 
with the use of this test in their popula- 
tion. Wesson et al' reviewed the out- 
comes of differential leukocyte counts 
on 122 clinieally healthy midshipmen 
who were being screened for submarine 
duty. None of the abnormalities that 
were reported represented unsuspect- 
ed disease. Both groups concluded that 
the test was not useful in screening 
adult patients. 

A MEDLINE search of the literature 
since 1966, review of major pediatric 
and pediatric hematology texts, and a 
hand search of references from related 
articles found in the search revealed no 
published evidence other than expert 
opinion regarding case finding with to- 
tal and differential leukocyte counts in 
the pediatric population. — 

Despite the fact that this test is not 
ineluded in the health supervision 
guidelines of the American Academy of 
Pediatrics, Elk Grove Village, Ill, the 
authors believe that itis widely used as 
a part of health supervision in pediatric 
patients. The purpose of this study was 
to provide elinieal evidence on the use- 
fulness of the total and differential leu- 
kocyte count in pediatric health super- 
vision and to evaluate the test with the 
use of the method promulgated by the 
US Preventive Services Task Force. As 
this study was designed to evaluate only 
the total and differential leukocyte 
count as a case-finding test in pediat- 
ries, the other information obtained in a 
CBC count will not be discussed here. 


PATIENTS AND METHODS 
Clinical Study 


The Kelsey-Seybold Clinie in Houston, 
Tex, is a large private group practice that 


serves about 200 000 health maintenance or- 
ganization and fee-for-service patients at 12 
sites. The patient population is racially and 
ethnieally mixed, but includes essentially no 
indigent patients. 

Computer reports of all CBC counts or- - 
dered by the pediatricians at one clinic site 
for the 12-month period from December 1985 
to November 1986 were generated. Twelve- 
month reports were complete for three pedi- 
atricians. Charts were retrieved for these 
patients, and the child's condition on the day 
of the test was recorded as “well” or "ill." 
Children who came in for well-child care, who 
had no medical eomplaints, and whose diag- 
nosis was recorded as “normal examination,” 
“well child,” “normal checkup,” and so forth, 
were classified as clinically well. The children 
whose diagnosis on that day included any 
medical problem were classified as not clini- 
cally well. Only values obtained on children 
who were asymptomatic and had normal 
physical examination results recorded were 
considered in this study. 

Total and differential leukocyte counts 
were classified as abnormal or normal based 
on the presence or absence of an asterisk that 
was automatically printed on the laboratory 
report next to the total leukocyte count or 
nextto the percentage of any white blood cell 


type in the differential cell count that fell 


outside of the age-based normal ranges used 
by the laboratory. The ranges were taken 
from the 1977 edition of the pediatrie text- 
book of Rudolph" and are attributed in the 
text to Albritton’ (1952). 

If the results were flagged as abnormal on 
the laboratory report slip, the chart was ex- 
amined for evidence of acknowledgment by 
the ordering physician. Such evidence in- 
cluded mention of the abnormality in the 
progress notes, a circle or exclamation point 
marking the abnormal value, or a note writ- 
ten on the laboratory report slip itself. Re- 
peated CBC counts that were performed for 
any reason were recorded, and all charts 
were evaluated for oceurrence of symptoms 
or disease and length of follow-up since the 
date of the test. 
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The charts were reviewed more than 6 
months after the date of the last CBC count 
performed, in a population that was, to some 
degree, “captive” because of health mainte- 
nance organization membership. It has 
therefore been assumed that adverse events 
occurring within a few months of the test 
would have been reflected in the chart. It 
was not possible to contact patients to obtain 
information for this study. 

This study was approved by the Commit- 
tee for the Protection of Human Subjects of 
the University of Texas Health Science Cen- 
ter at Houston, and by the administration of 
the Kelsey-Seybold Clinic. 


US Task Force Criteria 


The US Preventive Services Task Force 
criteria provide widely accepted standards 
for evaluating a case-finding test. The crite- 
ria for evaluating sereening tests comprise 
(1) the burden of suffering on the individual 
and on society imposed by the condition to be 
prevented, (2) the attributes ofthe screening 
test itself, and (3) the quality of the evidence 
obtained in support of the intervention. Re- 
garding the condition, it should be an impor- 
tant health problem (“burden of suffering"), 
there should be an aecepted treatment avail- 
able that is more effective when applied earli- 
er, and there must be a reasonable period in 
the natural history of the condition during 
which symptoms are not yet present or obvi- 
ous. Regarding the test, it must be simple to 
perform, with good sensitivity and reason- 
able specificity, and the cost of case finding 
(including follow-up testing for definitive di- 
agnosis and treatment) should be economi- 
cally balanced in relation to expenditure on 
medical eare as a whole. Regarding the quali- 
ty of evidence, the Task Force ranks random- 
ized trials as the best evidence, nonran- 
domized clinical studies as next best, and 
expert opinion as the least supportive 
evidence. 

After weighing the information on the con- 
dition, the test, and the evidence, a recom- 
mendation is made as to whether the inter- 
vention belongs in the periodic health 
examination. The evaluation criteria are 
summarized in Table 1. 


RESULTS 


Of the total of 778 CBC counts or- 
dered during the 1-year period, 387 
(49.7%) were drawn from children who 
were noted to be asymptomatic and clin- 
ically well. These children were 51% fe- 
male and ranged in age from 1 month to 
17 years, with most being in the pre- 
school age group. _ 

At least one asterisk was present, in- 
dicating that a part of the total or differ- 
ential leukocyte count was outside of the 
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laboratory's normal range, on 289 
(74.7%) of these. Only 13 (4.5%) of these 
abnormal values were acknowledged by 
the ordering physician. A repeat CBC 
count was performed at a later date, 
usually during an acute illness, for 83 
(21.4%) of the 387 children. 

Length of follow-up ranged from 
none—that is, the patient's last visit 
was on the date of the test—to 21 
months, with a mean of 7.8 months. No 
new illness was discovered as a result of 
an abnormal total or differential leuko- 
cyze count performed on a clinically well 
child. Results regarding evidence can 
be summarized as follows: of 778 CBC 
counts ordered, 387 were ordered for 
clinically well children. Of these, 98 
(25.3%) were within normal limits and 
289 (74.7%) were outside published nor- 
mal limits. None of these clinically well 
children developed illness related to a 
CBC abnormality. 

In this study, 88 (9.8%) of the 
387 clinically well patients had abso- 
lute neutrophil counts of less than 
1.5x10'/L. Seven of these were ac- 
knowledged, of whom four had repeated 
tests ordered. Another 12 patients had 
CBC counts done at later dates for other 
reasons. Of all 16 repeated CBC counts, 
12 (75%) reverted to normal. The re- 
maining four (1% of all the well child- 
ren) continued to show moderately 
decreased absolute counts (1.0 to 
1.5x10/L) but remained clinically 
healthy 11 to 18 months later. They had 
no further CBC counts or evaluations 
performed. 

Fourteen (8.695) clinically well pa- 
tients initially showed absolute eosino- 
phil counts greater than 0.7 x 10°/L, of 
which one was acknowledged but not 
followed up. The five patients who had 
CBC counts performed at later dates all 
showed resolution of their eosinophilia. 
No patient experienced new disease as- 
sociated with eosinophilia during the 
period of follow-up. 


COMMENT 


The number of children with occult 
disease that could be picked up with the 
use of this test depended on the preva- 
lence in the community of the disease for 
which one was screening, and the test 
could only be evaluated with reference 
to the specific condition or conditions 
being sought. Because the leukocyteisa 


reactive tissue cell, hundreds of dis- 
eases are associated with abnormal leu- 
kocyte counts, but only conditions in 
which the abnormality in the leukocyte 
count oceurs before clinical presenta- 
tion are subject to screening with the 
use of this test. 

The pediatricians at all 12 clinic sites 
were informally surveyed regarding 
their use of this test. More than half 
stated that they routinely ordered CBC 
counts as a part of well-child care. When 
asked, those who used the test cited 
“screening” and “completeness” as the 
reasons for performing this test at well- 
child examinations. One pediatrician 
specifically recalled that this practice 
was taught during residency. 

When asked what diseases or condi- 
tions might be detected with the use of 
the total and differential leukocyte 
count included in the CBC count, the 
pediatricians who routinely used the 
test listed leukemia, neutropenia, and 
eosinophilia. Several also stated that 
the finding of any abnormality would 
provide useful information. These three 
specific conditions were examined in re- 
lation to the criteria in the "condition" 
section of Table 1. The results relating 
to specific conditions are summarized in 
Table 2. The issue of finding “any abnor- 
mality" to be useful information is dis- 
cussed below. 

Leukemia has an annual incidence of 
42 per million white children and 24 per 
million black children in the United 
States. Although rare, it is a severe 
disease with a treatment that is proba- 
bly more effective when applied earlier 
in its course. It appears, however, that 
the presymptomatie phase is short, so 
there would be only a small window of 
time in which screening might be useful. 


Table 1.--Evaluation Criteria 


Criteria 


Condition 
Importance (burden of suffering) 
Effective early intervention 
Presymptomatic period 


Test 
Simple, sensitive, specific 
- Reasonable cost 
Evidence 
Randomized trials (1) 
Nonrandomized studies (ll) 
Expert opinion (lil) 
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j | Table 2. — Results for Conditions*.. - 


Burden/ 
Condition Importance 
Leukemia 
Neutropenia 


Eosinophilia 


Early Presymptomatic 
Intervention Period 





*Pius sign indicates that the criterion was met; minus sign, the criterion was not met. 


' Table 3.—Use of Sensitivity, 
. Specificity, and Prevalence to 
Calculate Expected Ratio of False 
Positives to True Positives* 


Not 
Diseased Diseased Total 


Test 

positive 95 
Test 

negative 5 
Total 100 


4995 5090 
94905 94910 
99 900 100000 


*Sensitivity = 95/(95 +5) =95%. Specificity = 94 
905/(94 905 +4995) = 95%. Prevalence = 100/ 
(100-- 99 900) — 1/1000. Positive predictive 
value = 95/(95 + 4995) = 1.9%. Ratio of false posi- 
tives to true positives = 4995/95 = 53. 





Neutropenia and eosinophilia are not 
themselves diseases, but are conditions 
defined by laboratory values. Isolated 
primary neutropenia is extremely rare, 
and generalized bone marrow failure is 
unlikely to be asymptomatic, even in its 
early stages. Eosinophilia is associated 
with a large number of disorders, but 
the relationship of eosinophilia with 
most such disorders is not consistent 
enough for eosinophilia to be used as a 
predictor Parasitie tissue infestations, 
such as trichinosis or visceral larva mi- 


grans, do demonstrate consistently | 


high eosinophil counts, but lack effica- 
cious therapy to justify screening. 

The CBC count is usually an auto- 
mated count of the red and white blood 
cells and platelets and a measurement of 
the red blood cell indexes in a sample of 
peripheral blood. It has been demon- 
strated that from 50% to 75% of the 
variance in leukocyte differential counts 
is not attributable to disease, but to 
variability in sampling (in the patient 
and in the specimen), in counting, and in 
observers.’ This attribute of the test 
severely limits its potential usefulness 
in screening and case finding. 

There are both monetary and non- 
monetary costs associated with the use 
of screening tests.’ The cost should be 
_ justified in terms of the benefits gained. 
Unlike the rest of the CBC count, the 
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differential leukocyte count must be 
performed manually in many laborato- 
ries. Even where automated differen- 
tial counting is available, 3096 to 4096 of 
the counts must be repeated manually 
because of abnormalities suspected.' As 
Shapiro et al’ have shown, the potential 
for cost savings by reduction in labora- 
tory use is greatest for labor-intensive 
tests, such as the leukocyte differential 
eount. The additional costs of follow-up 
visits and follow-up tests must also be 
considered. 

Suggesting to patients or parents 
that there may be something wrong and 
that more testing is needed may carry a 
psychological eost, the dollar value of 
which cannot be estimated." Finally, 
there is the ever-present specter of le- 
galliability that is generated when a 
laboratory value is flagged as abnormal 
and then ignored. Even if ignoring the 
value was medically entirely appropri- 
ate, it may be hard to defend to a lay 
jury in the presence of a patient with an 
adverse outcome. 

Expert opinion and committees, such 
as the American Academy of Pediatrics’ 
committee that developed the Guide- 
lines for Health Supervision, do not 
mention the use of this test in case find- 
ing." It is also not recommended in the 
adult literature." 

The approach of routine care has been 
to examine the patient in a general way 
(by physical, behavioral, and laboratory 
means) to confirm wellness rather than 
rule out specific illness. The availability 
of automated equipment that can gener- 
ate large quantities of information with 
apparently minimal effort may be one of 
the reasons for ordering a test like the 
CBC count, which contains at least 14 
pieces of information, rather than a sim- 
ple hematocrit, or even a CBC count 
without a differential cell count. The 
particular examinations to be per- 
formed have been developed through 
habit and custom and have not often 
been critically analyzed as to utility. 


We are accustomed to using the total 
and differential leukocyte count in diagnos- 
ing the conditions of sick patients: why not 
use the same information in well patients? 
It is precisely because sick patients proba- 
bly have something wrong with them, and 
well patients probably do not, that this 
intuitive logic fails. When the prevalence of 
disease is low, even sensitive and specific 
tests have many more false-positive than 
true-positive results. The pretest likeli- 
hood that a clinically well child has any 
particular disorder, or any disorder at all, is 
low. Unless a test is nearly 100% sensitive 
for a disorder, it is not useful in screening. 
But ifthat same test is not also nearly 100% 
specific, the number of false alarms leading 
to unnecessary follow-up testing and/or in- 
tervention will be high. For example, if a 
patient has a 1 in 1000 chance of having a 
disease, and the test is 95% sensitive and 
95% specific, the predictive value of a posi- 
tive test will be 1.9%. That is, for every 
patient with a correctly identified disease, 
53 patients without disease will need fol- 
low-up testing to demonstrate that they do 
not have disease (Table 3). 

If the abnormal value is ignored be- 
cause disease is so unlikely, then there 
is not any point in getting the test in the 
first place. In this study, only 13 of 289 
values that fell outside of the age-based 
normal ranges were acknowledged. Ina 
similar study of case finding in adults by 
Rich et al,’ physicians failed to note 86% 
of the abnormalities of case-finding dif- 
ferential leukocyte counts, and the 
same appears to apply to abnormal re- 
sults of chemical screening batteries in 
adult patients." 

The clinical relevance of published 
normal ranges is called into question by 
our data. The number of cases in which 
the total or differential white blood cell 
count was marked as abnormal was 
strikingly high. In this study, 74.7% fell 
outside the published, age-based nor- 
mal ranges that were used by the lab- 
oratory. The same table of normal val- 
ues is found in the 1987 editions of the 
textbook of Rudolph" (for age, >1 
month) and in the vediatric hematology 
textbook of Nathan and Oski.” That so 
many children would have abnormal 
blood cell counts does not make clinical 
sense, and is likely to be one of the rea- 
sons that so many of these results were 
ignored by the ordering physician. ^ 
' There are several possible reasons for 
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complexes in Pediatric Human 
eficiency Virus Infection 


Laboratory Methods 


immunoglobulin and C3 levels were de- 
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one or both (29 patients). Right, Progression curves to lymphoid interstitial pneumonitis (LIP) (14 patients). Vertical bars 
represent the 95% confidence interval. 
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Special Contribution 


Diagnostic Guidelines for Kawasaki Disease 


American Heart Association Committee on 


Rheumatic Fever, Endocarditis, and Kawasaki Disease 


awasaki disease, or mucocutaneous 

lymph node syndrome, is a disease 
of unknown origin that most frequently 
(80% of the time) affects infants and 
children under 5 years of age. Accurate 
diagnosis and early therapeutic inter- 
ventions, such as aspirin and intrave- 
nous y-globulin can decrease the ap- 
proximately 20% risk of developing 
coronary artery abnormalities. A spe- 
cific diagnostic test does not exist. 
Thus, diagnosis of Kawasaki disease is 
based on characteristic clinical signs 
and symptoms, which are classified as 
principal clinical findings and other 
significant findings. The male-to-fe- 
male ratio among patients with Kawa- 
saki disease is 1.5:1. Children of nearly 
all racial backgrounds are affected. Re- 
currences and cases in siblings are seen 
only occasionally. 


PRINCIPAL CLINICAL FINDINGS 


These include fever persisting at least 
5 days and the following other principal 
features: (1) changes in peripheral ex- 
tremities, including acute, ie, erythema 
and edema of hands and feet, and conva- 
lescent, ie, membranous desquamation 
of fingertips; (2) polymorphous exan- 
them; (3) bilateral, painless bulbar 
conjunctival injection without exudate; 
(4) changes in lips and oral cavity, such 
as erythema and cracking of lips, straw- 


Prepared by the Committee on Rheumatic Fe- 
ver, Endocarditis, and Kawasaki Disease of the 
American Heart Association’s Council on Cardio- 
vascular Disease in the Young. 

Reproduced with permission; © “Diagnostic 
Guidelines for Kawasaki Disease,” 1989; Copyright 
American Heart Association. 

Reprint requests to American Heart Associa- 
tion, 7320 Greenville Ave, Dallas, TX 75231 (Kath- 
ryn A. Taubert, PhD). 
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berry tongue, and diffuse injection 
of oral and pharyngeal mucosae; and 
(5) acute, nonpurulent cervical lympha- 
denopathy (=1.5 em in diameter), usu- 
ally unilateral. 

Fever and at least four of the remain- 
ing five features should be present to 
establish the diagnosis of Kawasaki dis- 
ease. However, patients with fever and 
fewer than four principal symptoms can 
be diagnosed as having Kawasaki dis- 
ease when coronary artery disease is 
detected by two-dimensional echocar- 
diography or coronary angiography. 
Other diagnoses should be excluded. 
The physician should be aware that 
some children with illnesses not fulfill- 


ing these criteria have developed coro- 


nary artery aneurysms. 


OTHER SIGNIFICANT CLINICAL 
AND LABORATORY FINDINGS 


Cardiovascular. — Symptoms in- 
clude the following: on auscultation, gal- 
lop rhythm or distant heart sounds; 
electrocardiogram changes (arrhyth- 
mias, abnormal Q waves, prolonged PR 
and/or QT intervals, occasionally low 
voltage, or ST-T wave changes); chest 
roentgenographic abnormalities (car- 
diomegaly); echocardiographic changes 
(pericardial effusion, coronary aneu- 
rysms, or decreased contractility); mi- 
tral and/or aortic valvular insufficiency; 
and rarely, aneurysms of peripheral ar- 
teries (eg, axillary), angina pectoris, or 
myocardial infarction. 

Gastrointestinal. — Symptoms in- 
clude diarrhea, vomiting, abdominal 
pain, hydrops of the gall bladder, para- 
lytic ileus, mild jaundice, and mild in- 
crease of serum transaminase levels. 

Blood. — Symptoms include in- 


creased erythrocyte sedimentation 
rate, leukocytosis with left shift, posi- 
tive C-reactive protein, hypoalbumine- 
mia, and mild anemia in acute phase of 
illness (thrombocytosis in subacute 
phase). 

Urine. — Symptoms include sterile 
pyuria of urethral origin and occasional 
proteinuria. 

Skin. — Symptoms include perineal 
rash and desquamation in subacute 
phase and transverse furrows of finger- 
nails (Beau’s lines) during convales- 
cence. 

Respiratory. — Symptoms include 


cough, rhinorrhea, and pulmonary 
infiltrate. 

Joint. — Symptoms include arthral- 
gia and arthritis. 


Neurological. — Symptoms include 
mononuclear pleocytosis in cerebrospi- 
nal fluid, striking irritability, and rare- 
ly, facial palsy. 


The Committee on Rheumatic Fever, Endocar- 
ditis, and Kawasaki Disease. — S. Dajani, 
MD (chairman); Alan L. Bisno, MD; Kyung J. 
Chung, MD; David T. Durack, MD, DPhil; Michael 
A. Gerber, MD; Edward L. Kaplan, MD; H. Dean 
Millard, DDS, MS; Martin F. Randolph, MD; Stan- 
ford T. Shulman, MD; Kathryn A. Taubert, PhD; 
Chatrchai Watanakunakorn, MD. 
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Rash of Kawasaki disease in a 7-month-old boy on the fourth day of 
illness. 


) ' oe oy vere 12 
33-4 i ae 22541 


Erythematous and edematous hand of a 1.5-year-old girl on the sixth 
day of illness. 
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Two-dimensional echocardiogram. AO indicates aorta; PA, pulmo- 
nary artery; LAD, left anterior descending coronary; CX, circumflex 
coronary; and L Main, left main coronary. 
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Conjunctival injection, lip edema, and erythema in a 2-year-old boy on 


the sixth day of illness. 





Periungual desquamation in a 3-year-old on the 12th day of illness. 





Coronary angiogram demonstrating hugely dilated left anterior de- 
scending (LAD) artery with obstruction and very dilated right coronary 
artery (RCA) with an area of severe narrowing, in a 6-year-old boy. 
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Childhood Deaths From Toy Balloons 
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Tom Paton, MB ChB, MPH, FRCPC; Denise Avard, PhD 


@ We describe four children who died of 
suffocation by rubber balloons in Canada 
between 1983 and 1988. In the United 
States, at least 121 children have died in a 
similar manner in the 15 years between 
1973 and 1988 according to a report by the 
` US Consumer Product Safety Commis- 
sion. Although the highest mortality oc- 
curred among infants, 30 (25%) of the 121 
deaths occurred in children 6 years of age 
or older. Balloons account for 43% of the 
approximately 15 childhood deaths re- 
lated to children’s products that are docu- 
mented each year by the Consumer Prod- 
uct Safety Commission. Toy rubber bal- 
loons are thus the leading cause of 
pediatric choking deaths from children’s 
products. Preventive efforts should be di- 
rected toward a ban on this type of balloon 
and the development of safer alternatives. 
Meanwhile, public information campaigns 
should alert parents, physicians, and poli- 
cymakers to the dangers of toy rubber 
balloons. 

(AJDC. 1990;144:1221-1224) 


oreign body aspiration with subse- 
quent airway obstruction typically 
occurs in children between ages 6 
months and 5 years." It is approximately 
twice as common in boys as in girls.’ 
Although the majority of accidental 
deaths by choking in childhood are due 
to inhalation of food objects such as hot 
dogs, candies, nuts, and grapes," 
deaths also occur from common house- 
hold and nonfood objects and toys, in- 
cluding toy rubber balloons. 
. We report the deaths caused by chok- 
ing on toy rubber balloons of four chil- 
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dren occurring in the last 5 years in 
Canada. In addition, the epidemiology 
of rubber balloon-related deaths in chil- 
dren in the United States is presented. 
The management of acute airway ob- 
struction by foreign bodies is reviewed 
and guidelines to prevent these tragic 
deaths are suggested. 


METHODS 


The first patient described below was re- 
ferred to the University of Alberta Hospi- 
tals, Edmonton, while three other deaths 
from rubber balloons were traced by contact- 
ing all the chief coroners in Canada. The 
present international coding system of 
deaths (ICD 9E) has two subelassifieations of 
deaths from choking: airway obstruction by 


‘food and nonfood objects. Deaths from toy 


balloons are contained in the latter category; 


: however, under the present classification 


system they cannot easily be retrieved. 
Therefore, the Canadian cases were traced 
from the chief coroners recall of specific 
events. 

The epidemiology of childhood choking 
deaths from balloons in the United States 
was acquired from data provided by the Na- 
tional Injury Information Clearinghouse of 
the US Consumer Product Safety Commis- 
sion (CPSC). The CPSC was created in 1973 
“to collect, investigate, analyze, and dissemi- 
nate injury data and information relating to 
causes and prevention of death, injury, and 
illness associated with consumer products.” 
Product-associated deaths, extracted na- 
tionwide from both paid and voluntary re- 
porting of death certificates, are a major re- 
source. Because it relies on voluntary and 
paid information and does not have a data- 
base based on statistical sampling, the total 
number of deaths collected by the CPSC is 
always an underestimate of the true number 
of product-related deaths. 


PATIENT REPORTS 


PATIENT 1.— According to his mother, a 9- 
year-old boy had a habit of picking up little 
objects and putting them into his mouth. In 
November 1988, he found an uninflated rub- 
ber balloon in the school playground that he 
put into his mouth to chew on. When a class- 
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mate told a joke, the boy laughed and threw 

his head back. He immediately choked on the 

balloon and fell to the ground. A member of 
the teaching staff attempted the Heimlich 

maneuver without success. The boy was 

brought to the nearest hospital within 5 min- 

utes of the event where he was found to be 

cyanosed, not responding to painful stimuli, - 
with a heart rate of 120 beats per minute, and 

grunting respirations of 12/min. He was intu- 

bated but could not be ventilated because of 
obstruction distal to the endotracheal tube. 

A tracheostomy was performed during 

which he had a respiratory arrest and subse- 

quently a cardiac arrest. An intact rubber 

balloon was withdrawn through the trache- 

ostomy wound. However, it took 20 minutes 

of cardiopulmonary resuscitation to establish 

a pulse. He was transported to a tertiary care 

pediatric intensive care unit where an elec- 

troencephalogram showed severe distur- 

bance of cerebral function consistent with 

hypoxic encephalopathy. Despite supportive 

therapy, his condition continued to deterio- 

rate and he was declared brain dead 48 hours 

later. 

PATIENT 2.—In August 1984, a 2 ?/4-year- 
old girl was noted by her sibling to be playing 
with a deflated toy rubber balloon in her 
mouth. When her mother manually attempt- 


‘ed to remove it, the child became limp and 


unresponsive. She was immediately trans- 
ferred to a nearby hospital and was given 
cardiopulmonary resuscitation. However, all 
attempts at resuscitation were unsuccessful. 
At autopsy, a collapsed rubber balloon was 
found lodged deep within the trachea with 
the tip extending into the right main stem 
bronchus. 

PATIENT 3.—In November 1982, a 4-year- 
old girl received an uninflated rubber balloon | 
at a classroom birthday party. During recess 
the child approached the school yard supervi- 


' Sors seeking assistance and pointing toward 


her mouth with her finger. Her lips were 
blue. Neither ofthe supervisors was aware of 
the birthday party or the balloons. One ofthe 
supervisors probed inside her mouth wita 
her finger in an effort to establish the source 
of the child's diseomfort. Nothing was lc- 
cated orally and the child was turned upside 
down and slapped on the back in an effort to 
dislodge what was felt to be an obstruetion in 
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the child’s throat. The child became limp and 
unconscious. Repeated Heimlich maneu- 
vers, performed by the school staff and para- 
medics, were unsuccessful. The child was 
taken to the nearest hospital where a crico- 
thyroidotomy was performed. However, the 
child could not be ventilated through the cri- 
cothyroidotomy and further attempts at re- 
suscitation failed. At autopsy, a deflated rub- 
ber balloon was removed from below the 
larynx with a Magill’s forceps. 

PATIENT 4. — In June 1986, during a family 
celebration, a 2-year-old boy bit into an in- 
flated rubber balloon, puncturing the bal- 
loon. He immediately started gasping and 
choking. The parents, realizing he may have 
aspirated a piece of the balloon, began cardio- 
pulmonary resuscitation and took the child 
by car to the nearest hospital, approximately 
1 hour away. At the same time, an ambulance 
with a physician on board was dispatched 
from the hospital and met them halfway. The 
child was intubated but was difficult to venti- 
late. On arrival at the hospital, a bronchosco- 
py was performed revealing a small piece of 
balloon at the level of the carina obstructing 
the main bronchi. Once the balloon piece was 
removed, ventilation became quite easy. 
However, 90 minutes had elapsed from the 
time the child obstructed and the removal of 
the balloon; at this stage, the child was de- 
clared brain dead. An autopsy was not 
performed. 


US EPIDEMIOLOGY 


The CPSC has established that at least 121 - 


children have died by choking on toy balloons 
in the 15 years between 1973 and 1988 (Fig 1); 
the age distribution of the children who died 
is illustrated in Fig 2. Although the highest 
mortality occurred among infants, 30 (25%) 
of the 121 deaths involved children aged 6 
years or older. ` 

Of the approximately 150 children who die 
each year in the United States by choking on 
nonfood objects, 90% die from choking on 
objects such as nails, bolts, and tacks, and 
some are said to result from choking on mu- 


.. eus and phlegm. Only about 15 (10%) of the 


150 nonfood choking deaths annually are re- 
lated to children’s products. However, 48% 
. of the latter deaths are due to toy balloons, 


- 22% occur when children choke on small 


balls, 5% are due to marbles, while the re- 
mainder (80%) occur from a variety of miscel- 
laneous children’s products.‘ 


COMMENT 


Food objects such as hot dogs, can- 
dies, nuts, and grapes pose a far greater 
threat of death by choking to children 
than nonfood objects. However, of all 
children’s products, balloons are the 
leading cause of childhood choking 
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Fig 1.—Distribution by year of 121 childhood deaths from choking on toy rubber balloons or 
balloon pieces documented by the Consumer Product Safety Commissior: between 1973 and 
1988. 
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Fig 2.—Age distribution of 121 children who died by choking on rubber balloons or balloon 
pieces documented by the Consumer Product Safety Commission between 1973 and 1988. 


deaths in the United States. Although 
the number of cases reported is small, 
the incidence of these events is unques- 
tionably more prevalent considering 
that the Canadian cases were traced by 
recall of the chief coroners and the 
CPSC database is not derived from sta- 
tistical sampling. 


The reasons why rubber balloons are 
particularly dangerous are not altogeth- 
er clear. It may be that balloons are 
perceived, in general, as being safe toys 
for children, associated with festive oc- 
casions, and not as potential threats to 
life. They have a pleasant texture and 
appear to satisfy the oral exploratory 
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needs of young children. Tragedies in- 
volving rubber balloons generally in- 
volve uninflated balloons or balloon 
pieces and tend to occur in one of two 
ways. Some children have died having 
sucked uninflated balloons into their 
mouths while trying to inflate them. 
Other deaths have occurred while chil- 
dren inhaled uninflated balloons that 
they were chewing, as did the first pa- 
tient described above. The CPSC death 
flle describes a young girl who was 


chewing an uninflated balloon when she . 


fell from a swing. She hit the ground and 
reflexly inhaled and suffocated on the 
balloon. The last patient described 
herein illustrates that fatal accidents 
can occur even from inflated balloons. 

The emergency management of acute 
upper airway obstruction due to a bal- 
loon aspiration is essentially similar to 
the treatment of any foreign body aspi- 
ration.’ Because a medical history is of- 
ten unavailable, as in the second patient 
reported, the diagnosis must be consid- 
ered in all cases of sudden respiratory 
distress regardless of age. If the airway 
is not completely obstructed and there 
is good air exchange (forceful cough, 
wheezing inspiration, and loud ery) then 
the child should be allowed to continue 
with spontaneous efforts to clear the 
airway and should be immediately 
brought to an emergency department. 
If the balloon is visible, finger sweeps 
may be used to remove it. However, if it 
is not visible, blind finger sweeping may 
cause further impaction or reflex inhala- 
tion of the balloon into the trachea and 
“should be discouraged.* 

In the emergency department, con- 
scious, coughing children with a sus- 
pected foreign body aspiration should 
be treated in the same way as children 
with acute epiglottitis. Preparations 
are made in anticipation of a possible 
complete obstruction. An anesthetist, 
otolaryngologist, pediatrician, and op- 
erating room nurses are summoned. 
Oxygenis administered continuously by 
mask if the child is cooperative, and the 
child is brought under anesthesia to the 
operating room for examination. 

If there is poor air exchange (a weak 
or nonexistent cough) or total airway 
obstruction, then the Heimlich maneu- 
ver should be performed 6 to 10 times, 
followed by attempts at ventilation. In 
infants, abdominal thrusts may be trau- 
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matic, and back blows should be used 
instead. If there is no response to these 
procedures and the necessary equip- 
ment and personnel are available, direct 
visualization and removal of the balloon 
with a Magill’s forceps or a rigid bron- 
choscope may be effective. Finally, an 
emergency tracheostomy is indicated if 
the above measures fail to establish a 
patent airway. 

Spontaneous efforts and first-aid ef- 
forts, including the Heimlich maneuver, 
in dislodging balloons from the upper 
airway appear to be somewhat ineffec- 
tive as illustrated in the patient reports 
above. This may be partly related to the 
collapsibility of latex balloons, allowing 


them to pass through the vocal cords 


and lodge at the carina. In addition, bal- 
loons, by their nature, are made to hold 
air inside and to prevent any air from 
passing through. Finally, well-meaning 
first-aid measures may actually prove 
to be more harmful than helpful. Two of 
the children described herein, who were 
initially partially obstructed but con- 
scious, progressed to complete airway 
obstruction following blind sweeps of 
the pharynx. In another case, it was 
impossible to ventilate the lungs by a 
erycothyroidotomy. Tragically, it was 
later possible to remove the balloon 
from the trachea at autopsy by direct 
visualization and a Magill’s forceps. 
Without question, a complete ban on 
rubber balloons would have a major im- 
pact on choking deaths from children's 
products. Efforts designed to prevent 
traumatic events by influencing the be- 
havior of caretakers and potential vic- 


tims have not, in general, been success- - 


ful. Nevertheless, in the absence of a 
complete ban, the following guidelines 
may help reduce the risk of death from 
balloon aspiration: 

1. Adults should always blow up bal- 
loons for children and supervise them 
while playing with them, taking special 
care to pick up and dispose of broken 
pieces of balloons. Older children should 
be warned of the dangers of chewing or 
sucking on ballons. A poster campaign 
warning parents and child-care atten- 
dants of the dangers of rubber balloons 
has been organized by the Edmonton 
Board of Health, Alberta. 


2. We believe that rubber balloons. 


should be banned from hospitals, day- 
care centers, and schools. In addition to 


preventing mishaps in public institu- 
tions (two of the four deaths in Canada 
occurred in the schoolyard), an institu- 
tional ban will alert parents and care- 
takers to the dangers of these objects. 

3. In the United States, toy manufac- 
turers and importers have been asked to 
put a safety warning message on balloon 
packages. This kind of approach, aimed 
at altering the behavior of caretakers 
and supervisors, has not been shown to 
be as effective as other passive preven- 
tive measures. This was recently dem- 
onstrated in the efforts to prevent 
deaths related to a toy missile-ejecting 
spacecraft.” Despite warning labels on 
the product, injuries and deaths contin- 
ued to occur until the missile was with- 
drawn from sale due to consumer, me- 
dia, and medical association pressure. 

4. Redésigning common consumer 
products is also an effective preventive 
strategy. A CPSC review of objects 
that caused choking found that 70% 
were 19 mm or less in diameter, and 97% 
were 32 mm or less.” This resulted in 
the US Small Parts Regulation (effec- 
tive January 1, 1981) whereby any toy 
or other children’s article, or compo- 
nents or pieces of the article, fails to 
comply with this regulation if it fits en- 
tirely within a truncated cylinder with a 
1.25-inch diameter and a depth ranging 
from 1.0 to 2.25 inches." Balloons and 
balloon pieces eannot be tested in a 
meaningful way by the regulation as it is 
currently written. Innovative designs 


- in balloons (eg, inclusion ofa33-mmring 


or disk) could keep intact balloons from 
being aspirated but do not solve the 
problem of broken balloon pieces.” Heli- 
um-filled aluminum balloons are possi- 
ble alternatives to rubber balloons on 
festive occasions. Death from suffoca- 
tion has not been reported, to our 
knowledge, with this type of balloon, 
although the CPSC death file contains a 
report of a child who was strangled by 
the cord of a helium-filled balloon that 


. was tied to her erib. 


Finally, we should recognize that bal- 
loons pose a major hazard not only to our 
children but also to the environment. 


Birds, fish, and even a 590-kg leather- 


back turtle, found washed ashore in 
New Jersey, starved to death when bal- 
loons that were released into the atmo- 
Sphere during celebrations lodged in 
their stomachs. An encouraging and 
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positive development to protect both 
children and the environment is the ac- 


tion by the Governors Highway Safety . 


Program in North Carolina to stop using 
balloons as promotional exercises by 
state and local government agencies.” 


We would like to thank Deborah Tinsworth, se- 
nior statistician, Consumer Product Safety Com- 
mission; Antoinette Rouget, MD; and Debbie Hay- 
man for their help in the preparation of this 
manuscript. 
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Disproportionate Septal Hypertrophy 


Associated With Erythroblastosis Fetalis 


MAJ Brian S. Carter, MC, USA; Jane E. DiGiacomo, MD; 
LCDR Scott M. Balderston, MC, USN; James W. Wiggins, MD; Gerald B. erani: MD 


e We retrospectively reviewed clinical 
and echocardlographic data on 10 new- 
borns with erythroblastosis fetalls who 
were admitted to our nurseries between 
1984 and 1988 and who requlred a double- 
volume exchange transfusion and neona- 
tal Intensive care. Echocardiograms were 
performed in the first 48 hours of life. in 5 
patients, disproportionate septal hyper- 
trophy was demonstrated; 1 additional pa- 
tient had biventricular hypertrophy with a 
thickened septum but not disproportion- 
ate septal hypertrophy. The mean septal: 
left ventricular free-wall ratio for the group 


(n— 10) was 1.37. No correlation was ap- _ 


parent between the occurrence of dispro- 
‘portionate septal hypertrophy and new- 
born glucose, bilirubin, or hematocrit 
values. 
the 4 patients who did not receive intra- 
uterine blood transfusions had a ratio of 
1.73 x 0.21 (mean + SEM); this was signifi- 
cantly greater than the ratio In the 6 pa- 
tlents who were transfused in utero 
(1.13+0.24). In patients who underwent 
transfusions, there was no correlation be- 
- tween the number of transfusions and the 
septal:left ventricular ratio. This study re- 
ports a significant but previously unrec- 
- ognized cardiac hypertrophy with dispro- 
portionate septal hypertrophy in patients 
with erythroblastosis fetalls. Our data 
suggest a sparing effect of intrauterine 
fetal transfusions. The mechanism by 


which these transfusions may affect the- 


hypertrophic development of the myocar- 
dium remains to be determined. 
(AJDC. 1990;144:1225-1228) 


eonatal disproportionate septal hy- 
pertrophy .(DSH) represents a 
poorly understood hypertrophic devel- 
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When analyzed separately, - 


opment of the interventricular septum. 
While observed in infants born to dia- 
betic mothers (IDM) more than a decade 
ago," the causal mechanism for this con- 
dition has yet to be defined. An associa- 
tion with neonatal hypoglycemia in IDM 
and nesidioblastosis' suggests a role for 
fetal hyperinsulinism. 

A recent case of DSH with. associ- 
ated biventricular hypertrophy and 
neonatal hypoglycemia in a newborn 
with erythroblastosis fetalis (EBF) 
prompted a retrospective study of echo- 
cardiographic findings in other patients 
with EBF. Recognizing that patients 
with EBF share many characteristics of 
IDM,” we sought to determine if there 
was an increased incidence of DSH in 
these patients. 


PATIENTS AND METHODS 


Entrance criteria for patients in this study. 


_ consisted of all newborns with a diagnosis of 


EBF (regardless of the causative blood- 
group antigen) who were delivered in three 
Denver, Colo, area hospitals from January 
1984 through July 1988 and who had echocar- 
diographic studies performed in the newborn 
period. The diagnosis of EBF was based 
on the following factors: (1) known blood- 
group sensitization, from maternal antibody 
screening; (2) evidence of hemolytic disease 
either in utero or at birth (fetal hydrops was 
not required); and (8) findings from amniotic 
fluid optical density studies and use of the 
Liley curves." 

Patients were excluded if they had any 
congenital anomalies, including structural 
heart disease. Infants born to diabetic moth- 
ers were excluded because of the known in- 
crease of DSH in this population. 

After identifying patients in the study 
group, a chart review was conducted to de- 
termine the following parameters: gestation- 
al age; birth weight; Apgar scores; initial 
hematocrit, total bilirubin, blood glucose (as 
determined by a reagent strip that used fin- 


- gertip venous blood [Dextrostix]), and total 


protein (by refractometry) values; chest 
roentgenogram results; findings on clinical 
examination; and the number of intrauterine 
transfusions. All blood values were deter- 
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mined on umbilical cord blood specimens or 
within the first 4 hours of life before a double- 
volume exchange transfusion. 

Tapes of echocardiograms were ad 
and reviewed by a single pediatric cardiolo- 
gist (J. W.W.) who was unaware of the pa- 
tients’ primary diagnoses or conditions. Mea- 
surements performed with the use of the 
parasternal long-axis view included the fol- 
lowing: interventricular septal thickness, in 
millimeters, measured at the level of the pap- 
illary muscles; right ventricular free-wall 
thickness; and left ventricular (LV) posterior 
free-wall thickness at end-diastole, mea- 
sured between the attachment of the mitral 
valve and the papillary muscles. The diagno- 
sis of biventricular hypertrophy was made 
when both the right ventricular and LV 
thickness were 4.0 mm or more; DSH was 
defined as an interventricular septal: LV 
(S:LV) free-wall ratio of greater than 1.3:1.0. 
The normal value for this ratio is less than 
1.3:1.0.° 

Regression analysis of the S:LV wall ratio 
was performed with patient glucose, hemat- 
oerit, bilirubin, and total protein values and 
intrauterine transfusion status. A correla- 
tion coefficient of .6 or greater was consid- 
ered to be suggestive of a relationship be- 
tween any individual parameter and the 
S:LV ratio. Further analysis of two distinct 
patient groups was then undertaken. Group 
1 patients (those with an S:LV ratio of 
<1.3:1.0, in the normative range) were com- 
pared with group 2 patients (those with an 
S:LV ratio of =1.3:1.0, DSH) by using the 
unpaired Student t test. Repeated compari- 
son was undertaken for those patients who 
had received in utero transfusions against 
those who did not. 


RESULTS 


Ten patients were studied. These 
were taken from a total population of 20 
patients with EBF in Denver area hos- 
pitals during the 5-year study period. 
Our study was limited, then, by the 
number of patients with EBF requiring 
neonatal intensive care who received an 
echocardiogram (for follow-up of intra- 
uterine evidence of congestive heart 
failure, pericardial or pleural effusions, 
or cardiopulmonary signs warranting 


1225 


Table 1.—Clinical Parameters of Patients Without DSH noe 1) and - 
With DSH (Group 2)* | 


Antibodies 


Mean gestational age (range), wk 
Mean SEM birth weight, g 
Median Apgar scores 

tmin 

5 min 
Fetal hydrops 
Ascites 
Cardiomegaly on chest x-ray film 





*DSH indicates disproportionate septal hypertrophy. 


Rh anti-C and D (n=5), 
anti-Kidd (n=1) > ^ 


32.8 (29-37) 
2048 +270 


Rh anti-C and D (n=3), 
anti-Kell (n — 2) 


31.2 (25-34) 
2010+217 


Table 2.—Laboratory and Echocardiographic Findings in Newborns With EBF* 


Transfused 
In Utero 
(n- 6) 


Mean (range) 
Hematocrit 


Bilirubin, pmol/L 
Glucose, mmol/L - 


Mean + SEM 
Total protein, g/L 


S:LV ratio 


4.4 3: 0.5 
1.133:0.24 


0.268 (0.10-0.45) 
191.5 (70-653) 
3.92 (2.52-7.28) 





Not 
Transfused 
(n=4) 


. 0.155 (0.06-0.28) ` 
85.5 (15-135) 
448 (1.12-7.28) 


4.11.1 
1.73 ::0.21 


*EBF indicates erythroblastosis fetalis; NS, not significant; S, septal; and LV, left ventricular. 


TBy Student's ¢ test. 


» E =. text for explanation of elevated bilirubin levels | in the group who underwent transfusions. 


such) while they were in the neonatal 
intensive care unit. All echocardio- 
grams were performed in the first 48 
hours of life. No patients met the exclu- 
sion criteria of anomalies or maternal 
diabetes. | 

Table 1 gives deseriptive data for pa- 
tients in groups 1 and 2. Blood-group 


. antibodies involved in these patients in-- 


eluded anti-C and -D Rh antibodies in 8, 


. lofwhom also had anti-Kidd antibodies 


and anti-Kell antibodies in 2. Gestation- 
al ages were similar in the two groups, 
with a mean of 32 weeks in the entire 
population. Birth weights ranged from 
1150 to 2820 g and were similar in the 
two groups. Apgar scores, reported as 
medians, were low in both groups: 1 
minute, 2; 5 minutes, 6. There was no 
correlation of DSH with blood glucose, 
hematocrit, bilirubin, or total protein 
values. Ascites was a common clinical 
finding in both groups; fetal hydrops, 
however, was only seen in group 2. All 
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but 1 of the 10 patients had cardiomega- 
ly on a chest roentgenogram. 

Table 2 compares patients who re- 
ceived an in utero transfusion, with 
those who did not. Data are reported as 
the mean with either the range or the 
SE noted. There were no significant dif- 
ferences between these two groups for 
hematocrit, bilirubin, glucose, or total 


protein values. Of note, one patient in . 


the group with transfusions had a 
marked direct hyperbilirubinemia (lev- 
el, 653 pmol/L); if this value is excluded, 
the mean for this group is 99 pmol/L. 


- The difference in the S:LV free-wall ra- 


tio between these two groups was 
significant, 

As depicted in Fig 1, an association of 
DSH, as defined by an S:LV ratio great- 


er than 1.3:1.0, was apparent in those. 


patients with EBE who were not trans- 
fused in utero. Those patients who did 
receive an in utero transfusion, with one 
exception, had a normal ratio. In five of 


these six patients, there was no signifi- 
cance to the actual number of transfu- 
sions. 

A total of 5 patients had DSH, 1 
of whom also had biventrieular hyper- 
trophy. One additional patient had bi- 
ventrieular hypertrcphy with a thick- 
ened septum but not DSH. The mean 
S:LV ratio for the entire study popu- 
lation of 10 patients was 1.37:1.0, with 
a septal thickness of 4.8+0.6 mm 
(mean * SEM). In comparison, 10 age- 
and birth-weight-matehed newborns 
from our nurseries (without EBF) had a 
mean ratio of 1.18:1.0 and a septal thick- 
ness of 8.3 +0.1 mm. 

When analyzed separately, the 4 


Study patients who did not receive an in 
utero transfusion had a mean ratio of 

. 1.18:1.0; this was significantly greater 
than the normal value of 1.13:1.0 in the 6 


study patients who were transfused and 
the 10 unaffected newborns who were 
studied (P<.005, unpaired Student's ¢ 


test). The mean septal thickness in the 4 


study patients who were not transfused 


. was 6.0+0.4 mm (mean+SEM); this 


was 1.5 times greater than that seen in 
the study patients who underwent 
transfusions and 1.8 that seen in the 
unaffected newborns. The LV posterior 
free-wall thickness was similar in all 


. newborns who were studied (8.4 mm in 


patients with EBF who underwent 
transfusions, 3.5mm in patients who did 
not undergo transfusions, and 3.6 mm in 
the unaffected newborns). 

Follow-up studies were available in 
four patients. In three of these, the sep- 
tal hypertrophy had resolved by 3 


months of age. 


COMMENT . 


The spectrum of cardiac involvement 
in EBF varies from none to congestive 
heart failure with pericardial effusions. 
Cardiomegaly, whether detected in 
utero or after birth, is generally viewed 


ás a poor prognostic sign. However, no 
' reports of echocardiographie assess- 


ments of cardiac structure or function 
exist in these patients. Our echocardio- 
graphic study of 10 patients with EBF 
demonstrates a significant but previ- 
ously unrecognized hypertrophic devel- 


opment of the myocardium with DSH. 


-Naeye’ reported an increased cardiac 
weight due to myocardial hypertrophy 


in a postmortem study of 23 infants with 
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S:LV Ratio 


0 1 2 3 





4 


Definition of DSH 


A A 


5 6 7 8 9 


No. of intrauterine Transfusions 


Fig 1.—Association of disproportionate septal hypertrophy (DSH) (septal:left ventricular [S:LV] 
ratio >1.3:1.0) with in utero transfusion status of 10 newborns (triangles) with erythroblastosis 


fetalis. 


3.0 


2.5 


2.0 


1.5 


S:LV Ratio 


1.0 


0.5 


0.20 


0.25 


0.30 0.35 040 045 0.50 


Hematocrit 


Fig 2.—Wide variation of newborn hematocrits seen in 10 newborns (circles) with erythroblasto- 
sis fetalis; no correlation with the septal:left ventricular (S:LV) ratio is apparent (r= — .039). 


EBF. Increased cardiac work second- 
ary to fetal anemia was speculated as 
the underlying mechanism. Should this 
be the case, infants with the most se- 
vere anemia would be expected to dem- 
onstrate the greatest degree of hyper- 
trophy. Our data do not support this 
hypothesis as both biventricular hyper- 
trophy and DSH were seen across a 
wide range of packed red blood cell vol- 
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umes (6% to 45%) without any demon- 
strable correlation (Fig 2, r= ~ .039). 
In our population, those patients who 
received an in utero transfusion had a 
significantly lower S:LV ratio. With one 
exception, they also had normal septal 
thickness. The fact that fetal transfu- 
sion has a sparing effect on hypertrophy 
of the myocardium, whereas the sever- 
ity of anemia has no apparent relation- 
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ship with this or the presence of DSH, 
suggests that other mechanisms are 
involved. 

Erythroblastosis fetalis has been as- 
sociated with both fetal” and neonatal 
hyperinsulinism and neonatal hypogly- 
cemia.*"” Pancreatic islet cell hyper- 
trophy has also been demonstrated in 
these patients.” These findings may be 
due to increased intravascular hemoly- 
sis with insulin inactivation,” placental 
insulinase activity," or an unknown 
factor that may be produced in or trans- 
ported across the placenta that stimu- 
lates excess insulin activity.” The eleva- 
tion in fetal insulin levels may result in 
enhanced growth of the fetal myocardi- 
um. The role that in utero transfusion 
may play in affecting fetal insulin levels 
and diminishing hypertrophy of the sep- 
tum is uncertain. 

In the neonate, the myocardium is 
rich in insulin receptors. ^ In fetal life, it 
may be a particularly sensitive tissue 
to the trophic effects of hyperinsulin- 
emia.” Based on works that demon- 
strated increased insulin receptor num- 
bers and affinity in neonatal cells with 
a lack of “downregulation” despite 
an elevated insulin concentration,*” 
Breitweser et al“ proposed hyperin- 
sulinemia to be an operative mechanism 
for the development of DSH in IDM. 
While the mechanism for the hyperin- 
sulinism in EBF may be different from 
that seen in IDM, the possibility that it 
represents a common pathway for myo- 
cardial hypertrophy bears investiga- 
tion. 

Other models of DSH that may be 
associated with hyperinsulinism inclu- 
deinfants born to mothers treated with 
B,-sympathomimetic tocolytic agents 
and infants with nesidioblastosis. Such 
infants have demonstrated both cardiac 
septal hypertrophy*” and hyperinsulin- 
emia.”” In our hospitals, we have per- 
formed echocardiographie studies in 
large-for-gestational-age infants born 
to nondiabetic mothers and found some 
to have DSH (R. R. Wolfe, MD, and 
J.W.W., unpublished data, January 
1988 to July 1989). A recent study” sug- 
gests that these infants may also have 
elevated insulin levels. 

In summary, cardiomegaly has been 
previously described in newborns with 
EBF and thought to be secondary to 
fetal anemia with subsequent high-out- 
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put congestive heart failure. We have 
demonstrated echocardiographically 
that this cardiomegaly is associated 
with DSH and bears a resemblance to 
the well-described cardiomyopathy 
seen in IDM. A sparing effect is appar- 
ent in those patients with EBF who re- 
ceive in utero transfusions. However, 
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no correlation of septal thickness or the 
S:LV ratio with the neonatal packed red 
blood cell volume is present. 

We hypothesize that fetal hyperinsu- 
linism contributes to the development 
of septal hypertrophy and is likely to be 
a common cause for the observed DSH 
in infants with EBF and IDM. A pro- 
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Acquired Methemoglobinemia 


The Relationship of Cause to Course of Illness 
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e To better characterize methemoglobin- 
emía in children, we reviewed the charts of 
17 patients who were admitted to a chil- 
dren's hospital over the last 10 years. Two 
distinct groups were identlfied: (1) The en- 
dogenous group (n=9) included patients 
with methemoglobinemia associated with 
an Intercurrent iliness. (2) The exogenous 
group (n — 8) included patients with methe- 
moglobinemia secondary to drug expo- 
sure. Despite similar initial methemoglobin 
levels in the endogenous (mean, 29%) and 
exogenous (mean, 28%) groups, children In 
the endogenous group had more acidosis 
(serum bicarbonate levels of 5.9 vs 19.1 
mmol/L and arterial pH of 7.01 vs 7.35). All 
the children in the exogenous group with 
methemoglobinemia secondary to an acci- 
dental ingestion stayed only 1 day in the 
hospital, while children in the endogenous 
group were admitted for an average of 19 
days. Children with methemoglobinemia 
secondary to a drug exposure have a more 
benign tliness with a shorter duration than 
children with methemoglobinemia associ- 
ated with an intercurrent illness. It appears 
that the absolute level of methemoglobin is 
not as Important as the underlying cause In 
determining both the course and severity of 
Iliness. 

(AJDC. 1990;144:1229-1230) 


equired methemoglobinemia occurs 

when an oxidant stress causes oxi- 
dation of heme iron to the ferric state, 
making it less able to bind with oxygen. 
This may oceur after an acute overdose 
of an oxidant agent or in association 
with an intercurrent illness, usually 
gastroenteritis or metabolic acidosis. 
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There are reports of methemoglobine- 
mia secondary to drug exposure" or aci- 
dosis," but no study has compared the 
two groups. We reviewed the charts of 
al patients with methemoglobinemia 
admitted over a 10-year period to a 
large, urban children's hospital to de- 
termine whether the presentation, se- 
verity of illness, and prognosis varied 
with the underlying cause. 


PATIENTS AND METHODS 


We reviewed the medieal records of all 
children with methemoglobinemia admitted 
to the Children's Hospital of Philadelphia, 
Pa, from January 1979 through December 
1988. Patients were selected after review of 
cooximetry records for methemoglobin lev- 
els greater than 396 in a peripheral blood 
sample. Two distinct groups were identified: 
(1) The endogenous group included patients 
with methemoglobinemia associated with 
gastroenteritis or dehydration. (2) The exog- 
enous group included patients with methe- 
moglobinemia secondary to drug exposure. 

Data organization and analysis was done 
on the Epi Info System, developed by the 
Centers for Disease Control.' The Student ¢ 
test was used to compare continuous data, 
and the two-tailed Fishers Exact Test was 
used for categorical data. 


RESULTS 


Seventeen children with methemo- 
globinemia were identified. There were 
10 boys (59%) and nine black children, 
and their mean age was 9 months 
(range, 5 days to 25 months). The clini- 
eal features and laboratory findings of 
all patients are summarized in the Ta- 
ble. Fourteen children were admitted 
through our emergency department, 
two children were transported from 
other hospitais directly to a patient 
care unit, and one child was an inpatient 
at the time methemoglobinemia devel- 
oped. 

Nine patients were classified in the 
endogenous group—seven presented 
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with diarrhea and two presented with 
vomiting. Cyanosis was noted by the 
parent in only one case. Bacterial cul- 
ture of the stool was negative in all 
cases. Seven children also had viral cul- 
tures of the stool, which were negative. 
Of the eight patients in the exogenous 
group, six cases were the result of acci- 
dental ingestion (phenazopyridine hy- 
drochloride, five patients; benzocaine, 
one patient). Two cases were due to 
iatrogenic events: methylene blue in- 
jected in utero to a 32-week-old prema- 
ture infant for evaluation of an amniotic | 
fluid leak (patient 11), and topical benzo- 
caine used for upper gastrointestinal ' 
tract endoscopy in a child with failure to 
thrive (patient 17). 

Children in the endogenous group 
were younger (mean age, 3.8 vs 15.3 
months), more often male (seven [7890] _ 
of nine vs three [39%] of eight children), - 
and more often black (seven [78%] of 
nine vs two [25%] of eight children). 
Despite similar initial methemoglobin 
levels in the endogenous (mean, 29%; 
range, 10% to 66%) and exogenous 
(mean, 28%; range, 4% to 60%) groups, 
children in the endogenous group had 
more acidosis (serum bicarbonate level, 
5.9 vs 19.1 mmol/L [P<.0001]; arterial 
pH, 7.01 vs 7.35 [P<.001]). The periph- 
eral white blood cell count was higher in 
the endogenous group (30.6 x 107L vs 
11.5 x 10°/L [P<.001)), as was the plate- 


-let count (813Xx10'/L vs 369.5 x 10°/L 


[P<.001]), but there was no difference 
in the hemoglobin concentration (112 vs 
110 g/L). 

Ten children received methylene blue 
intravenously—nine had methemoglo- 
bin levels over 25%, and one was symp- 
tomatic, with a methemoglobin level of 
13%. Ten children underwent hemoglo- 
bin electrophoresis (cellulose acetate): 
none of these procedures showed al- 
tered structure of the hemoglobin mole- 
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Clinical Features and Laboratory Findings* 


Age at 


Patient Presentation, 


No. Cause 

Endogenous 
Endogenous 
Endogenous 
Endogenous 
Endogenous 
Endogenous 
Endogenous 
Endogenous 
Endogenous 


1 
2 
3 
4 
5 
6 
7 
8 
9 


_ 
e 


Exogenous 
Exogenous 
Exogenous 
Exogenous 
Exogenous 


-a h ee ŇA A 
noa O N o 


Exogenous 


meh 
eo 


Exogenous 


—h 
~J 


Exogenous 
*ND indicates not determined. 


cule (hemoglobin M). In three children 
in the endogenous group, the methemo- 
globin reductase level was also mea- 
sured; results were normal for age. No 
child in either group had a relapse of the 
methemoglobinemia. 

The average hospital stay for children 
in the endogenous group was 19 days. 
All six children in the exogenous group 
with methemoglobinemia secondary to 
accidental ingestion stayed 1 day in the 
hospital. Because of their underlying 
disease, children with methemoglobine- 
mia secondary to therapeutic misadven- 
tures (patients 11 and 17) were admitted 
for a longer time, although the methe- 
moglobinemia resolved within 1 day. 

COMMENT 


Primary methemoglobinemia invol- 


ves congenital abnormalities in hemo- 
globin structure or inherited deficien- 
cies of reduction enzymes; secondary 
methemoglobinemia is the result of a 
severe oxidant overload from acute poi- 
sonings or aberrations of metabolic 
state." Transient methemoglobinemia 
with acidosis in infants has been de- 
. scribed previously. In one study of 11 
infants less than 3 months of age," all had 
serum biearbonate levels of less than 15 
mmol/L (mean, 5.9 mmol/L) and ele- 
vated white blood cell counts (mean, 
30 x 10°/L). The cause of elevated met- 
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Sex Race  Methemoglobin, % pH 


zZz z nmzonmmzzszzmmzszezszzsz 


Sodium 
Bicarbonate, 
mmol/L. 


Arterial 


Sssts5 8500s eSs5 0000 





hemoglobin in infants with acidosis and 
gastroenteritis has not yet been deter- 
mined. It is thought that an unidentified 
oxidant is produced by the body in asso- 
ciation with diarrhea, and the resulting 
acidosis may impair immature erythro- 
cyte enzyme systems." In contrast, an 
acute poisoning involves an exogenous 
oxidant stress to an otherwise healthy 
child. Various case reports have identi- 
fied a variety of drugs involved in pro- 
ducing methemoglobinemia.'* 

In our study, children with methe- 
moglobinemia secondary to acute poi- 
soning had a shorter, more benign 
course of illness than children with 
methemoglobinemia associated with 
gastroenteritis and dehydration. This 
may reflect a relatively brief exposure 
to the oxidant stress in children with 
methemoglobinemia associated with 
acute poisoning, compared with ongo- 
ing exposure over a prolonged period in 
children with methemoglobinemia asso- 


ciated with gastroenteritis and dehy- 


dration. Also, children in the endoge- 
nous group tended to be much younger 
and perhaps were less able to compen- 
sate metabolically for the decreased ox- 
ygen-carrying capacity associated with 
methemoglobinemia. Thus, children in 
the endogenous group, who tend to be 
infants, may have both increased pro- 


Intensive 
Care Unit 
Stay, d 


Hospital 
White Blood Stay, 
Cells, x 10*/L d 


duction and decreased destruction of 
methemoglobin,’ while those in the ex- 
ogenous group may have only increased 
production. 

In light of these data, the methemo- 
globin level should be determined in a 
young infant with dehydration and se- 
vere acidosis who appears cyanotic or in 
whom acidosis persists despite ade- 
quate rehydration. Our experience sug- 
gests that the absolute level of methe- 
moglobin is not as important as the 
underlying cause in determining both 
the course and severity of illness. 


We thank Patricia Parkinson for her expert assis- 
tance in preparation of the manuscript. 
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Lead Poisoning and Thalassemia Trait or Iron Deficiency 


The Value of the Red Blood Cell Distribution Width 


Kanta Bhambhani, MB, BS, Regine Aronow, MD 


e The cause of microcytosis and ane- 
mia in lead poisoning was investigated 
using red blood ceil distribution width as a 
screening parameter in 21 consecutive 
patlents with lead polsoning and seven 
nonrandomly selected patients with Iron 
deficiency and lead poisoning. Of the 21 
consecutive patients, 11 had microcyto- 
sis as defined by a mean corpuscular vol- 


ume of less than 72 fL, nine had thalas- . 


semia trait (a or 8), one had both o 
thalassemiía trait and iron deficiency, and 
one had iron deficiency. The red blood cell 
distribution width was less than 17.0 in 
those with thalassemia trait and greater 
than 17.0 in the iron-deficlent subjects. 
Results of our study suggest that micro- 
cytosis in children with lead poisoning is 
due to coexistent iron deficiency or thal- 
assemia tralt. The red blood cell distribu- 
tion width may be of value in the rapid 
assessment of the cause of microcytosis 
in children with lead poisoning. 
(AJDC. 1990;144:1231-1233) 


ecent reports" suggest, that micro- 

cytosis and anemia occur much less 
commonly in childhood lead poisoning 
uncomplicated by iron deficiency or 
thalassemia trait than previously re- 
ported. There is accumulation of eryth- 
rocyte protoporphyrins in both lead poi- 
soning and iron deficiency owing to 
impaired heme synthesis. In the for- 
mer, protoporphyrins accumulate be- 
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cause of inhibited ferrochelatase. In 
the latter, accumulation is caused 
by decreased availability of iron. 
Thus, free erythrocyte protoporphyrin 
(FEP), which is used to distinguish iron 
deficiency from thalassemia trait in pa- 
tients with microcytic anemia, cannot 
be used for this purpose in patients with 
lead poisoning. The red blood cell (RBC) 
distribution width (RDW), readily 
measurable with automated electronic 
particle counters, is a quantitative mea- 
sure of RBC size variation or anisocyto- 
sis. Red blood cell distribution width is 
elevated in iron deficiency (mean, 17.3), 
whereas it is normal or only mildly ele- 
vated in patients with thalassemia trait 
(mean, 15.2). This study was under- 
taken to assess whether RDW could 
predict the cause of microcytosis in chil- 
dren with lead poisoning. 


PATIENTS AND METHODS 


Children referred to the Lead Clinic at 
Children’s Hospital of Michigan, Detroit, 


‘during a 9-month period from March through 


December 1987 were evaluated prospective- 
ly. All children with blood lead levels greater 
than or equal to 1.20 pmol/L and FEP levels 
greater than or equal to 1.06 pmol/L were 
considered to have lead poisoning. Each pa- 
tient had a complete blood cell count with 
RBC indexes and RDW determined by an 
electronic particle counter (Coulter S-Plus, 
Coulter Electronics, Inc, Hialeah, Fla). 

Patients who had microcytosis, as defined 
by a mean corpuscular volume (MCV) of less 
than 72 fL,' were then evaluated for iron 
deficiency and thalassemia trait. Iron defi- 
ciency was indicated if serum ferritin levels 
were less than 10 pg/L and transferrin satu- 
ration was less than 15% or if the patient 
responded to iron therapy. Serum ferritin 
was measured by a two-site radioimmunoas- 
say kit (Hybritech Tandem E Ferritin Anti- 
body Kit, Hybritech, Inc, San Diego, Calif) 
based on the method of Miles et al.* 

A diagnosis of f-thalassemia trait was 
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made if hemoglobin (Hgb) A, levels were 
greater than 0.084 as measured by column 
chromatography. 8 B-Thalassemia trait was 
diagnosed if fetal Hgb levels were greater 
than 0.020 as determined by alkali denatur- 
ation and normal Hgb A,. Diagnosis of a- 
thalassemia trait (a-thalassemia-1) was 
made either by exclusion of B-thalassemia 
trait and iron deficiency or by the presence of 
trace amounts of tetrameric B-globin (Hgb 
H) inclusions on brilliant cresyl blue tests.” 
A low MCV-RBC ratio (Mentzer index, 
<13.5) was also used to distinguish iron defi- 
ciency from a- and g-thalassemia traits." 

Blood lead levels were measured by anodie 
stripping voltammetry as described by Mor- 
ell and Giridhar.” Free erythrocyte proto- 
porphyrin levels were measured by the acid 
extraetion method as described by Piomelli 
et al.” All FEP units were expressed as mi- 
cromoles per liter of packed RBCs. 


RESULTS 


Twenty-one consecutive children (20 
black and one white) with lead poisoning 
who were referred to the Lead Clinic 
from March through December 1987 
formed the study population. The chil- 
dren ranged in age from 15 months to 
8.5 years. The blood lead, FEP, Hgb, 
MCV, and RDW values are shown in 
Tables 1 and 2. The cases were divided 
into two groups based on MCV levels. 
Group A (Table 1) included 10 children 
with normal MCV levels (>72fL). Mean 
Hgb in this group was 122 g/L (range, 
110 to 188 g/L). All had RDWs of less 
than 15.0 (range, 12.2 to 14.9). Group B 
(Table 2) included 11 children with MCV 
levels of less than 72 fL. Mean Hgb was 
112 g/L (range, 83-128 g/L). The mean _ 
lead levels were 1.81 and 1.94 umoVL in 
groups A and B, respectively. Table 2 
also shows the RDW, serum ferritin... 
and quantitative Hgb A, and F determi- 
nations; MCV-RBC ratios (Mentzer in- 
dex); and presence or absence of Hgb H 
inclusions in group B children. Seven 
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children (patients 11 through 16 and pa- 
tient 20) were diagnosed as having a- 
thalassemia trait by the criteria defined 
above. Five of the seven also had Hgb H 
inclusions on brilliant cresyl blue tests. 
In addition, patient 20 had iron deficien- 
cy as evidenced by a high RDW and 
response to iron therapy. After 4 weeks 
of oral iron administration, Hgb levels 
in this patient rose to 110 to 120 pg/L, 
and RDW decreased to 15.0. MCV lev- 
els remained low, however, confirming 
the presence of thalassemia trait. Two 
additional children (patients 17 and 18) 
were considered to have either a- or B- 
thalassemia trait based on a Mentzer 
index of less than 18.5. Confirmatory 
tests were not obtained on their initial 


evaluations, and they were unavailable 
for follow-up. Patient 19 was diagnosed 
as having ô Q-thalassemia trait as indi- 
cated by an elevated level of fetal hemo- 
globin (0.087) and a normal level of Hgb 
A, on hemoglobin electrophoresis. The 
RDW values in these children with thal- 
assemia trait (patients 11 through 19) 
ranged from 13.6 to 16.6 (Table 2). Two 
children had iron deficiency (patients 20 
and 21). Patient 20 had an RDW of 19.0 
on the initial evaluation and was shown 
to have coexistent a-thalassemia trait 
and iron deficiency as described above. 
Patient 21 had iron deficiency, as indi- 
cated by a serum ferritin level of less 
than 3 ug/L, and had an RDW of 25.1. 
Since the completion of this study of 


Table 1.—Group A: Laboratory Data in Patients With Lead Poisoning and 
MCV >72 fL* 


Patient No./ 
Age, mo . 


1/58 
2/103 
3/40 
- 4/59 
5/33 
6/39 
7/37 
8/46 
9/62 
10/15 
Mean level 


Lead, FEP, 
mol/l. 


pmol/L 





MCV, IL 


HGB, g/L 


*MCV indicates mean corpuscular volume; FEP, free erythrocyte protoporphyrin; HGB, hemoglobin; and 


RDW, red blood cell distribution width. 


consecutive patients with lead poison- 
ing, we have followed seven additional 
patients with documented iron deficien- 
ey and lead poisoning. The laboratory 
data are presented in Table 3. The mean 
RDW in this group was 18.6 (range, 17.7 
to 20.1). The mean lead level was 2.52 
pmol/L (range, 1.54 to 4.54 pmol/L). If 
the two patients with iron deficiency 
(patients 20 and 21, Table 2) are in- 
cluded with this group, the mean lead 
level is 2.51 pmol/L. This level is higher 
than the mean lead level of 1.81 pmol/L 
in the normocytic group (Table 1), but 
the difference is not statistically signifi- 
cant (P= .06, Student’ t test). 


COMMENT 


In this study of children with lead 
poisoning, microcytosis was found to be 
due to either thalassemia trait or iron 
deficiency. 

Nutritional studies reviewed by Ma- 


. haffey" have demonstrated that iron- 


deficient patients are likely to absorb 
larger portions of ingested doses of lead 
than non-iron-deficient patients. It 
then becomes critical to make the diag- 
nosis of iron deficiency as soon as possi- 
ble, because coexistent lead exposure 
and iron deficiency put children at a 
higher risk for lead poisoning . As dis- 
cussed earlier, FEP :evels cannot be 
used to make the diagnosis of iron defi- 
ciency in children wita lead poisoning 
because F'EP is elevated in both disor- 
ders. The RDW determination, howev- 
er, has been used as a screening param- 
eter in reas De iron deficiency 


Table 2. —Group B: Laboratory Data in Patients With Lead Pasanin and MCV <72 fL* 


Lead, FEP, HGB, 
pmolL pmol g/L 


Patient No./ 
Age, mo 


11/45 
12/46 
13/46 
14/52 
15/19 
16/40 
17/21 
18/23 
19/34 
20/34 
20/41 
21/72 
Mean level 


ahs MCV/RBC pg/L 


Mentzer index, Ferritin, 


0.025/0.037 


0.022/<0.010 ND 





HGB A/F 
0.020/<0.010 
0.021/<0.010 
0.022/<0.010 
0.024/<0.010 
0.026/<0.010 
0.022/<0,010 


HGBH 
inclusions 


Positive 
Negative 
Positive 
Positive 


Diagnosis 

a-Thal trait 
a-Thal trait 
a-Thal trait 
a-Thal trait 
Pasitive a-Thal trait 
Negative a-Thal trait 

ND Probab'e thal trait 

ND Probab:e thal trait 
Negative 58-Thal traits 
Positive a-Thal trait 

ND Iron deficiency anemia 
Iron deficiency anemia 


*MCV indicates mean corpuscular volume; FEP, free erythrocyte protoporphyrin; HGB, hemoglobin; RDW, red blood cell distribution width; RBC, red blood cell 


count Thal, thalassemia; and ND, not done. 
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Patient Lead, FEP, HGB, 
No. pmol/l. umol. g/L 





Mean level 


from other causes of microcytic ane- 
mia” and is available at no additional 
cost to the patient. In our study popula- 
tion, children with lead poisoning who 
had normal MCV levels had RDW val- 
ues in the normal range (<15.0). The 
RDW in patients with thalassemia trait 
was less than 17.0, except for one pa- 
tient who had coexistent iron deficien- 
ey. In this study, 7 (88%) of 21 black 
children had a-thalassemia trait, pre- 
sumably of the two-gene deletion type 
(a-thalassemia-1) as judged by the 
presence of mierocytosis and Hgb H in- 
clusions. This high incidence of a-thal- 
assemia-1 compared with the published 
frequency of 1% to 396 in blacks“ was 
entirely unexpected, and further confir- 
mation by a-globin gene analysis would 
be useful. The mean RDW of the nine 
patients with iron deficiency in this 
study was 19.3 (range, 17.7 to 25.1). The 
mean blood lead level of our iron-defi- 
cient patients was higher than, but not 
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Table 3.—Non-Consecutive Patients With Lead Poisoning and Iron Deficiency* 


MCV, 





Transferrin 
Saturation, % 





Ferritin, 
fL RDW pg/L 











*FEP indicates free erythrocyte protoporphyrin; HGB, hemoglobin; MCV, mean corpuscular volume; and 
RDW, red blood cell distribution width. 


significantly different from, the blood 
lead levels in the non-iron-deficient pa- 
tients. This may be due to the relatively 
small sample size. Alternatively, the 
routine screening procedures identify 
patients before the full effects of iron 
deficiency on lead absorption are 
evident. 

Our study confirms and extends prior 
observations" that microcytosis in chil- 
dren with lead poisoning is not due to 
lead, but reflects concomitant iron defi- 
ciency or thalassemia trait (a or B). 
Among the patients with microcytosis, 
RDW separated patients with iron defi- 
ciency (RDW >17.0) from patients with 
thalassemia trait (RDW <17.0). In 


those patients with RDW values of 


more than 17.0, iron deficiency is highly 
likely, and a therapeutic trial of iron is 
justified. Also, an investigative workup 
for thalassemia trait is reeommended in 
children with lead poisoning if microcy- 
tosis persists after iron treatment. 
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Purpose. — This department is intended to share information concerning educational efforts in the 
broad field of pediatrics. We welcome studies on the following topics: undergraduate and graduate 
education in medicine and allied health occupations; continuing education of health professionals; 
education of patients and families; and health education for the general public, the community, and 
organizations that contribute to the promotion and improvement of the health of children. 


Editorial Comment. — We, as pediatricians, are well aware of the problems with alcohol. Yet, this 
study shows that we do not necessarily carry this into our practices. Our colleagues in family practice 
do. Whatis the difference? Does it take a personal experience with the po to make us get involved? 
Read this and see if it applies to your practice. —H.D. A. 


Pediatricians Knowledge and Practices 
Regarding Parental Use of Alcohol 


Steven W. Greer, MD; Howard Bauchner, MD; Barry Zuckerman, MD 


e Problems with alcohol are common in 
the United States but are too frequently 
ignored by physicians, particularly those 
working with children. We explored pedia- 
tricians' knowledge and practices regard- 
ing parental use of alcohol and compared 
these attributes with those of family prac- 
titioners. Child health care providers at- 
tending three continuing medical educa- 
tion courses In general pediatrics were 
surveyed using a closed-item question- 
naire. One hundred ninety (69%) of the 
participants responded, Including 90 pe- 
diatriclans and 39 family practitioners. 
Forty-six percent of responding pediatri- 
clans, compared with 90% of family practi- 
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tioners, stated that they ask about prob- 
lems with alcohol in taking a routine family 
history. Thirty-eight percent of pedlatri- 
clans who knew the frequency of alcohol- 
ism, compared with 47% of those who did 
not, Indicated that they include It In taking 
a routine family history. Forty-six percent 
of pediatricians who have experienced a 
problem with alcohol In their own family, 
compared with 20% of pediatricians with- 
out such personal experience, routinely 
address the Issue of alcohol use with par- 
ents and children. Similar analyses 
among the family practitloners revealed 
no significant differences. We conclude 
that fewer than half of pediatricians ask 
about problems with alcohol in taking a 
family history. The likelihood of asking 
about such problems was not influenced 
by the health care provider’s knowledge of 
alcoholism, but it was influenced by the 
provider's personal family history of prob- 
lems with alcohol. Because of the impor- 
tant morbidity associated with alcohol 
use In familles, and because intervention 
can Improve functloning and adaptation 
of the child, training and Continuing Medi- 
cal Education courses should address 
this issue. 
(AJDC. 1990;144:1234-1237) 


leoholism is widespread in our soci- 
ety. One in eight adults in the Unit- 
ed States is an aleoholic,’” and one in six 
children has a parent who is alcoholic.’ 
Children in aleoholic families are ex- 
posed to biomedical factors (eg, genetic 
and in utero exposure) and social factors 
(eg, parenting and family dysfunction) 
that place them at increased risk of de- 
velopmental and behavioral problems. 
A review of the literature reveals the 
wide range of important morbidity ex- 
perienced by the children of alcoholic 
families. In utero exposure to meaning- 
ful amounts of alcohol with other associ- 
ated risk factors, resulting in the fetal 
alcohol syndrome or effects, has devas- 
tating consequences, ** Much more com- 
mon are the effects of postnatal aleohol 
use on parenting behavior and the home 
environment.** Preschoolers are at in- 
ereased risk of child or sexual abuse,’ 
and school-age children exposed to 
problems with alcohol in their family 
manifest more psychosomatic illness- 
es". emotional, anxiety, and conduct 


disorders""; and school problems, 


Parental Use of Alcohol — Greer et al 


18,14 


including hyperactivity, ^" compared 
with children whose parents do not have 
problems with alcohol. Adolescent chil- 
dren of aleoholic parents demonstrate 
more emotional problems and antisocial 
behavior, including alcohol and other 
drug use and school suspension." 
When children of alcoholic parents 
reach adulthood, they may continue to 
or begin to manifest problems, includ- 
ing marital problems and an increased 
risk of alcohol or other drug abuse." 

Evidence shows that if these families 
and children are identified early, some 
of the morbidity can be avoided. For 
example, individual psychotherapy,” 
school-based group therapy,” self-help 
groups such as Alateen,” children’s lit- 
erature,” and family therapy’ have all 
been shown to help children. 

Parental problems with alcohol are 
common, cause important morbidity for 
children, and are amenable to interven- 
tion. We explored pediatricians’ knowl- 
edge and practices regarding parental 
use of aleohol. We compared pediatri- 
cians to family practitioners (FPs) to 
highlight differences in knowledge and 
practice. We hypothesized that (1) few- 
er pediatricians than FPs routinely ad- 
dress the issue of parental use of aleohol 
and (2) physicians who have experi- 
enced problems with alcohol in their 
own family would be more likely to ad- 
dress the issue of parental use of alcoho! 
than would those without such prob- 
lems. 


METHODS 


All child health care providers attending 
three continuing medical education courses 
in general pediatrics (November 1988 
through May 1989) were eligible. The 
courses were located in Massachusetts, Ver- 
mont, and South Carolina. Two of the 
courses were organized by the Boston (Mass) 
University School of Medicine and one by the 
University of Massachusetts Medical Cen- 
ter, Worcester. 

A 14-item, closed-ended questionnaire 
was developed for this study. It included 
questions addressing demographic informa- 
tion, the providers knowledge and practices 
regarding parental use of alcohol, and wheth- 
er anyone in the providers family had a prob- 
lem with alcohol. The questionnaire was dis- 
tributed to all course participants with the 
course evaluation form; participants were 
urged to complete the questionnaires and 
return them along with the evaluation form. 
Participation in this study was anonymous 
and voluntary. 
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Total No. of 


Course Participants 








l Table 1.—Providers Surveyed 


rrr RE er 
Pediatricians 


Respondents* 


Other Total 





*FPs indicates family practitioners; other, nurse practitioners, nurses, and residents. 


Pediatricians and FPs were compared 
with regard to their knowledge of (1) the 
epidemiology of alcoholism and (2) the impact 
of parents alcohol problems on childrens be- 
havior as well as (3) their reported practices 
regarding the inclusion of questions about 
aleohol use by parents and children and (4) 
the reported rates of problems with alcohol in 
the providers own family. The responses of 
pediatrieians and FPs were then analyzed 
separately, controling for demographie, 
knowledge, and personal family history vari- 
ables. Statistical analyses were performed 
with x’ or Fisher's Exact Test when cell sizes 
required its use. 


RESULTS 


Of the 274 participants in the three 
continuing medical education courses, 
190 (69%) completed the questionnaire. 
We do not have data on the providers 
who did not complete the questionnaire. 
In this article, we report only on the 
pediatricians (n=90) and FPs (n=39) 
because of small numbers in the other 
groups (Table 1). 

Pediatricians from the three courses 
did not differ significantly according to 
years in practice, type of practice, or 
whether they reported that someone in 
their family had a problem with alcohol; 
thus, they were combined into one 
group for subsequent analyses. Most 
pediatricians had been in practice for 5 
to 15 years, and the majority were in 
private practice (Table 2). Nearly one 
third of pediatricians reported that 
someone in their own family had a prob- 
lem with aleohol. 

The groups of FPs from the three 
courses likewise did not differ signifi- 
cantly in years in practice, type of prac- 
tice, or whether they reported that 
someone in their family had a problem 
with alcohol, and were similarly com- 
bined. Family practitioners were even- 
ly distributed between groups having 
been in practice less than 5 years and 5 


to 15 years. Like the pediatricians, how- 
ever, the majority were in private prac- 
tice and one third reported a personal 
family history of problems with alcohol. 

Nine percent of pediatricians, com- 
pared with 15% of FPs, knew the fre- 
quency and sex ratio of aleoholism (P 
was not significant) (Table 3). Eighty 
percent of pediatricians and 8596 of FPs 
knew that children of alcoholic parents 
are at increased risk of behavior prob- 
lems and that they often do not talk 
spontaneously about their parents 
problems with alcohol (P was not 
significant). 

Pediatricians and FPs differed in 
their clinical practice regarding prob- 
lems with alcohol, Forty-six percent of 
pediatricians in contrast to 90% of FPs 
reported that they ask about alcoholism 
in their routine family history (P<.001). 
Pediatricians and FPs did not differ in 
how frequently they reported routinely 
asking children about their parents 
drinking (8% vs 15%) or in asking chil- 
dren or adolescents about their own 
drinking (74% vs 79%). 

Because a physician’s clinical ap- 
proach to alcoholism may be influenced 
by many variables, including knowl- 
edge, length of time in practice, type of 
practice, and the personal family histo- 
ry of problems with alcohol, we repeat- 
ed the analyses to investigate the im- 
pact of these factors. Pediatricians who 
knew more about alcoholism were no 
more likely to report that they include 
questions about alcoholism in the rou- 
tine family history than were those with 
less knowledge about alcoholism. Thir- 
ty-eight percent of pediatricians who 
knew the frequency of alcoholism, com- 
pared with 47% of those who did not, 
include questions related to alcohol in 
the family history (P was not signifi- 
eant) Similarly, 47% of pediatricians 
who knew that children generally do not 
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Table 2.—Characteristics of 
Pediatricians and Family 
Practitioners (FPs) 


No. (%) 


Pediatricians FPs 


Variable (n-90) (n=39) 


Years in 
practice 
«5 24 (27) 
5-15 42 (47) 
24 (27) 


18 (46) 
16 (41) 
5 (13) 


49 (54) 25 (64) 


organization 
Academic 
Personal family 
history 
Yes 26 (29) 


14 (16) 
12 (13) 


6 (15) 
3 (8) 





13 (33) 


spontaneously talk about their parents 
alcohol problems, compared with 44% of 
those who did not know this, inelude 
questions about alcoholism in the family 
history (P was not significant). 

The presence of a problem with alco- 
hol in the pediatrician’s family appears 
to influence practice approach: 46% of 
pediatricians with such a problem in 
their own family routinely include ques- 
‘tions about alcohol in the family history 
and ask the child about their own drink- 
ing, while only 20% of pediatricians 
without that personal experience ask 
these questions (P«.05) Like the 
group of pediatricians as a whole, how- 
ever, the practice approach toward al- 
eoholism in this group of pediatricians 
was not influenced by their level of 
knowledge about alcoholism. 

Family practitioners were similarly 
compared on these same measures of 
knowledge and practice approach to al- 
cohol problems, according to their years 
in practice, type of practice, and pres- 
ence or absence of alcohol problems in 
their own family. No significant differ- 
ences were found. 


COMMENT 


` Our survey shows that fewer than 
half of the pediatricians in our study 
sample ask about problems with alcohol 
when taking a family history. The likeli- 
hood of asking about problems with al- 
cohol did not appear to be influenced by 
the pediatrician’s knowledge of alcohol- 
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Table 3. — Pediatricians and Family 
Practitioners (FPs) Compared on 
Knowledge and Practice Regarding 
Problems With Alcohol 


Pedia- 
tricians, 
o 


(n = 90) 


(n= 39) 
Knowledge 
Epidemiology: 
frequency, 
sex ratio 
known 
Behavior: 
increased 
risk of 
behavior 
problems 
and 
reluctance 
of children 
to talk 
about 
parental 
alcoholism 
known 
Practice 
include 
alcoholism 
in family 
history 
Ask chiid about 
parents’ 
drinking 
Ask child/ 
adolescent 
about own 
drinking 


*P- 001. 


ism but rather by whether the pediatri- 
cian has a personal family history of 
problems with alcohol. More FPs than 
pediatricians ask about problems with 
aleohol, suggesting that training and 
practice orientation are also important. 

The observation that a minority of 
pediatricians address the issue of alco- 
holis consistent with previous studies of 
physicians working with adults.^? One 
study found that only 10% of patients 
meeting diagnostic criteria for sub- 
stance abuse or mental disorder were 
recognized by primary care physi- 
cians.” This highlights a limitation of 
our study: we relied on self-report to 
ascertain the behavior ofphysieians and 
may have overestimated how often they 
actually inquire about problems with al- 
cohol. However, given this limitation, 
this is the only study we know of that 
addresses the question of pediatrician 
recognition of parental problems with 
alcohol. 

To address effectively the issue of pa- 
rental problems with alcohol, pediatri- 


cians need to betrained in theidentifiea- 


- tion and management of the child 


exposed to parental alcoholism or 
abuse. However, the results of our 
study indicate that greater knowledge 
about alcoholism alone did not increase 
the likelihood of addressing this issue in 
the routine family history. This is con- 
sistent with a study by Warburg and 
colleagues,” who found that knowledge 
of alcoholism was not significantly relat- 
ed to medical residents estimates of the 
prevalence of alcoholism among their 
patients, to their rate of treating alco- 
holie patients, or to their rate of refer- 
ring patients for therapy for alcoholism. 

In our study, pediatricians with a per- 
sonal family history cf problems with 
alcohol were more likely than others to 
address this issue clirically. Similarly, 
in the Warburg et al” study, supervised 
clinical experience wita alecholism was 
associated with higher rates of treating 
or referring patients fcr therapy for al- 
coholism. Thus, under certain condi- 
tions, including personal experiencein a 
family with a problem with alcohol or 
having more supervised clinical expo- 
sure, it is possible to increase the likeli- 
hood of physicians to address this issue. 

Two programs that involve the par- 
ticipants in active clinical training were 
established by Warburg et al*” and 
Adger et al.” Warburg and colleagues 
trained their staff internists during 
weekly seminars for 6 months, a brief 
exposure to several approaches to 
treatment of alcoholism, and ongoing 
supervision of the participants alcoholic 
patients. They also imp:emented a pro- 
gram for the medical residents in their 
five affiliated hospitals, including ‘six 
1-hour lectures and discussion sessions, 
followed by ongoing consultation, role 
playing, and case-related teaching 
about alecholism in the residents’ outpa- 
tient practice settings.” Subjective 
evaluation of these programs suggested 
improved diagnostic and management 
skills among participants. 

Adger and colleagues”” designed a 
program specifically for resident and 
practicing pediatricians to increase 


their knowledge and awareness of sub- 


stance abuse problems among parents 
and adolescents, to enhance the partici- 
pants’ skills in interviewing and assess- 
ing their patients, and to familiarize 
them with available resources. While 
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there is no direct hands-on clinical expe- 
rience in this curriculum ior the practic- 
ing pediatricians, the experience is 
made more dramatic and motivating 
through the use of videotapes and role- 
playing exercises. Evaluation of the im- 
pact of this curriculum is currently in 
progress. 

Our study and others demonstrate 
that personal and clinical experience, 
rather than knowledge or attitudes, are 
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the important variables in determining 
practice behavior regarding the use of 
alcohol. Clinical practice cannot be de- 
pendent on personal experience, how- 
ever. Based on the model of the pro- 
grams discussed' above, we propose 
active training of pediatric interns and 
residents by concentrating on case-ori- 
ented history taking and management 
skills, in both the inpatient and outpa- 
tient settings. This training may in- 
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Home Care for Ventilator-Dependent Children 


Psychosocial Impact on the Family 
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Marilyn Winkleby, PhD; W. Thomas Boyce, MD 


e Theimpact of providing home care for 
ventilator-dependent chlidren was stud- 
led in a cross-sectional survey of 18 north- 
ern California familles. Through the use of 
a confidential structured interview and the 
` Impact on Family Scale, we obtained infor- 
mation on family demographics; the chll- 
drens’ medical conditions; financial, so- 
clal, and personal impact on the family; 
‘and parental coping-mastery of the care of 
a ventilator-dependent child at home. 
Analysis of scores from the impact on 
Family Scale showed no differences In 
the perceived family Impact between pri- 
mary caretakers and thelr spouses. Pri- 
mary caretakers In the sample, however, 
. showed significantly reduced Coping 
_ subscale scores with a longer duration of 
home ventilatory care. This finding, If con- 
firmed in future studies, has policy impli- 
catlons for physicians and other health 
professionals working with ventilator-de- 
pendent children and their families, espe- 
clally those who care for children over 
long periods. 
(AJDC. 1990;144:1238-1241) 


he acuity of health eare needs and 

the spectrum of eare provided in the 
homes of children with chronic illness, 
disability, or both have changed dra- 
matically in the past 20 years. Initiated 
by the technology and support services 
of the 1970s, services developed that 
enabled children with end-stage renal 
disease to be given extended home dial- 
ysis treatment.' The 1980s saw an in- 
creasing number of children who were 
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dependent on a variety of technologic 
devices to support and maintain their 
lives. Home care for children is no long- 
er restricted to the treatment of minor 
illnesses but now includes more com- 
plex services such as apnea monitoring, 
intravenous therapy, tracheostomy and 
gastrostomy care, as well as more so- 
phisticated technologie support for chil- 


‘dren who are chronically ill and depen- 


dent on the benefits of technologic 
innovations. 

Increasing interest in home care for 
technology-dependent children arose 
from a combination of rising hospital 
costs, reduced payments by private and 
public payers, increased numbers of 
survivors of serious pediatric illnesses, 
and adverse effects of prolonged hospi- 
tal stays on normal child development. 
Support for pediatric home care was fu- 
eled by the US Surgeon General's Con- 
ference in 1982" and has since been advo- 
cated by parents, insurers, hospital 
administrators, and medical personnel. 


- In the United States, there is a small, 


but growing, population of children dis- 
charged from hospitals receiving as- 
sisted ventilatory therapy,’ with their 
care at home reported as resulting in 
lowered costs’ and improvement in their 
medical condition and developmental 
outcomes." Little research has been 
done comparing the efficacy of home- vs 


hospital-based care of technology-de- 


pendent children’ or the impact of home 
ventilatory care on their families. 
Organized home care programs for 
these children and their families began 
in the late 1970s and today are available 
only in certain states." California, the 
site of this study, has no statewide pro- 
gram designed to serve families with 
children who are ventilator dependent. 


Because increasing numbers of these 
children will be cared for by physicians 
in all states, it has become important to 
identify these families and to under- 
stand the family impact of caring for a 
ventilator-assisted child in the home. 
This study describes the status and im- 
pact of home care for ventilator-depen- 
dent children on families in northern 
California. 


PATIENTS AND METHODS 


This investigation was completed with the 
approval of the Committee on Human Re- 
search of the University of California, San 
Franeisco, Medical Center, The target popu- 
lation consisted of infants and children from 
northern California, aged 9 months to 18 
years, discharged to home care from neona- 
tal or pediatric intensive care units or pediat- 
rie wards from 1975 to 1985. All were ventila- 
tor dependent, ie, required assisted venti- 
lation for some or all of each day. The sample 
was identified by one of us (R.D.Q.) through 
contact with pediatric tertiary care facilities, 
individuals from the Northern California 
Network of Pediatrie Intensive Care Units, 
and the California Children's Services Pro- 
gram. Nineteen families with a total of 20 
ventilator-dependent children were identi- 
fied and asked to participste in the study by 
written communication and follow-up tele- 
phone calls. One family whose child died be- 
fore eompletion of the study, but was alive 
when the family agreed to partieipate, was 
ineluded. Another participating family, simi- 
lar to those in the sample, had a set of ventila- 
tor-dependent twins who, for study pur- 
poses, we describe as 1 child. Only 1 family 
declined to participate, leaving 18 families as 
the sample population. Written consent for 
participation was obtained from one or both 
parents. 

In May and June 1987, the parent identi- 
fied as the ventilator-dependent child's pri- 
mary caretaker and, when possible, his or 
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her spouse were surveyed using a structured 
interview and a self-administered question- 
naire. Interviews were completed in the 
homes of 15 families and by telephone in 3 
families because of their distance from the 
San Francisco Bay Area. We employed a 
modified version of a structured interview 
designed by the Childrens Home Health 
Network of Illinois for families with children 
receiving home ventilatory therapy (Kath- 
leen E. Murphy, PhD, written communica- 
tion, March 6, 1987). This yielded demo- 
graphic and health data about the child and 
his or her family as well as specific informa- 
tion about home ventilatory care, duration of 
treatment, nursing care, insurance cover- 
age, and unreimbursed costs of care. 

In addition, a self-administered question- 
naire, the Impact on Family Scale,’ provided 
information on the personal and economic 
impact of a child’s chronic illness by measur- 
ing a parent’s perceptions of the impact on 
the family. The scale consists of 23 items 
assessing general impact or strain on the 
family, disruption of social relations, finan- 
cialimpact, and coping-mastery abilities. Mi- 
nor adaptations of several items were made 
to reflect the child’s condition of requiring 
ventilatory assistance rather than having a 
chronic illness. Items are scored an a Likert 
scale. The total and subscale scores are an 
arithmetic sum of respective items, with a 
higher score indicating greater negative im- 
pact. The Coping subscale, however, is re- 
verse coded, and a higher score indicates 
better coping or mastery of the stress of 
illness. 


RESULTS 


This study employs only descriptive 
statistics, including simple ¢ tests of dif- 
ferences between groups. In one in- 
stance, described below, x^ analysis was 
necessary. Interpretation of all results 
is based on the caution that these are 
exploratory analyses drawn from a 
small sample. 


Demographics 


The demographics of the northern 
California families with ventilator-de- 
pendent children are given in Table 1. 
Fifty-five percent (10/18) of the children 
were younger than age 6 years (mean 
age, 7 years). There were almost twice 
as many boys as girls in the study popu- 
lation. All but one of the families was 
intact with at least two adults in the 
household. Only one of the parents was 
divorced, and two other mothers had 
remarried when interviewed. The mean 
length of education of the primary care- 
taker was 12.7 years, with similar edu- 
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cational levels having been attained by 
the spouses (data not shown). _ 

The medical profile of the children in 
the study is given in Table 2. Central 
nervous system conditions (central hy- 
poventilation, neuromuscular disease, 
or Chiari malformations) were the pre- 
dominant diagnoses in these children, 
accounting for 67% (12/18) of the prima- 
ry conditions affecting them. Almost 
30% (5/18) became ventilator dependent 
as a sequela of high cervical spine inju- 
ry, and only one child had chronic lung 
disease. Eighty-three percent (15/18) of 
the children had one or more concomi- 
tant medical conditions, such as sei- 
zures, feeding problems, spasticity, or 
developmental delays. The mean age at 
which these children required assisted 
ventilation was 3.1 years. 

Each family experienced some kind of 
diffieulty with their equipment or sup- 


. pliers (vendors). In the year before the 


interview, equipment problems such as 
power failures, improper mechanical 
function, monitor malfunctions, or diffi- 
culties with vendors occurred up to 20 
times for two thirds of the families. 

Table 3 describes financial and nurs- 
ing issues. Fifty percent of the families 
relied on Medicaid funds (Medi-Cal) to 
cover the costs of home care, while 44% 
had either private insurance or were 
covered through a health maintenance 
organization. Only one family relied ex- 
clusively on Title V (California Chil- 
dren’s Services Program) funds. Forty 
percent of the families had between 60% 
and 80% of their child’s medical costs 
covered by insurance, and 60% had be- 
tween 80% and 100% covered. Every 
family described extra out-of-pocket ex- 
penses in relation to their child’s home 
care, with 83% spending $1000 or more 
for expenses resulting from essential 
home care needs in the 12 months before 
being interviewed. 

In-home nursing care was an impor- 
tant issue for many of these families: at 
the time of interview, 72% had in-home 
nursing for 9 or more hours daily, and 


only 17% had no in-home nursing (Table 


3). Seventy-one percent.of the parents 
felt that having had nurses come to their 
homes to assist in the care of their chil- 
dren had invaded their privacy. Howev- 
er, In response to a specific follow-up 
question in the structured interview, 
the 15 families that currently had home 


Table 1.—Characteristics of Children 
Receiving Home Ventilatory Care 
and Their Families 


Age, y 
«1 


1 (5.6) 
1-2 4 (22) 
3-5 5 (28) 
6-10 4 (22) 

4 (22) 

Sex 
M 11 (61) 
F. 7 (39) 

Race 
B 6 (33) 
W/non-Hispanic 10 (56) 
Other 2 (11) 

No. of adults in household 

1 (5.6) 
2 13 (72) 
=3 . 4 (22) 

Gross income 
<$20 000 
$20 000-$30 000 
>$30 000 

Marital status of parents 
Married 
Divorced 

Education of primary caretaker, y 
<12 3 (17) 
12 4 (22) 
>12 11 (61) 


7 (39) 
5 (28) 
6 (33) 


17 (94) 
1 (5.6) 





Table 2.—Medical Profiles of Children 





Original medical condition 
Central hypoventilation 
Trauma 
Neuromuscular disease 
Arnold-Chiari malformation 
Bronchopulmonary dysplasia 

No. of other medical conditions 
present at time of interview 

0 


8 (44) 
5 (28) 
2 (11) 
2 (11) 
1 (5.6) 


3 (17) 

9 (50) 

6 (33) 

Age when first required 

_ assisted ventilations 
«1 mo 

1-12 mo 4 (22) 

1-4 y 3 (17) 

>4 y 5 (28) 


6 (33) 


Duration of home ventilation, y 


5 (28) 
8 (44) 
>5 5 (28) 
Daily assisted ventilation, h 
<8 2 (11) 
9 (50) 
2 (11) 
5 (28) 
Equipment problems (year 
prior to interview), times 
1-5 3 (17) 
6-10 6 (33) 
11-20 3 (17) 
>20 6 (33) 
Type of health provider 
None 
Pediatrician 
Family practitioner 
Pediatric subspecialist 


1 (56) 
4 (22) 
1 (56) 
12 (67) 
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Table 3.—Financial and Nursing 
Supports of Children Receiving 
Home Ventilatory Care* 


Financial 
Insurance coverage 
Private 
HMO 
Medicaid (Medi-Cal) 
CCS 


4 (22) 
4 (22) 
9 (50) 
1 (5.6) 
96 of medical costs 
covered by insurance 
60-80 
80-100 
Nonreimbursed 
expenses (12 mo 
before interview) 
$0-$999 
$1000-$1999 
>$2000 


7 (39) 
11 (61) 


3 (17) 
9 (50) 
6 (33) 
Nursing 


Average h/d of home 
nursing 
0 


3 (17) 
1-8 2 (11) 
9-16 9 (50) 


17-24 
Lack of privacy 
(n=17 families) 
With spouse 
Yes 12 (71) 
No 5 (29) 
With children 
Yes 7 (41) 
No 10 (59) 
With friends 
Yes 4 (24) 
No 13 (76) 


*HMO indicates health maintenance organiza- 
tion; CCS, California Children's Services Program. 


4 (22) 





nursing care emphasized their reliance 
on it (data not shown). Forty-four per- 
cent (n—8) of the primary caretakers 
reported having no other family mem- 
ber or friend to assist in the nursing care 
of their children, and 40% had only their 
spouses available to help with this care 
(data not shown), 


impact on the Family 


Severity of impact on the primary 
caretaker and the spouse as measured 
by the Impact on Family Scale were 
the same (£20.51, P=.62, not shown). 
When the sample was stratified for level 
of edueation, there was a trend to- 
ward greater total impact (t=1.96, 
Pzx.0T) greater personal strain (t= 
1.86, P=.08), and greater disruption of 
social relations (£1.94, Ps.07) for 
those primary caretakers with more 
than 12 years of education (data not 
shown) Such trends should be exam- 
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Fig 1.— Total impact vs duration of home ven- 
tilatory care for primary caretaker (open bars) 
and spouse (closed bars); higher score indi- 
cates greater negative impact. Neither differ- 
ence was significant. 


ined further in more formal studies with 
larger sample sizes. | 

Stratification of the sample by the 
length of time the child required in- 
home assisted ventilation revealed that 
the total impact did not change for ei- 
ther the spouse or the primary caretak- 
er (Fig 1). However, the primary care- 
takers Coping subscale score was 
significantly less when the duration of 
in-home ventilation was greater than 2 
years (Fig 2). With increased duration 
of assisted ventilation for the child, 
there was no significant change in the 
Coping-Mastery subscale score for the 
spouse. For the primary caretaker, 
however, this subscale score was signif- 
icantly poorer when the child had re- 
ceived home ventilatory care for longer 
than 2 years ({=4.2, P<.001). 

The Coping-Mastery subscale of the 
Impact on Family Scale contains items 


-that focus on strategies family members 


use to cope with the stresses of a child's 
illness: spouse and family support, pro- 
motion of normalcy of the child, and in- 
creased self-esteem gained by manag- 
ing the child’s condition.’ Insight into 
the sources of the reduced Coping subs- 
cale scores described above m families 
with children receiving home ventila- 
tory care for longer than 2 years was 
gained by examining each item on the 
subscale. Primary caretakers whose 
children required in-home ventilatory 
care for greater than 2 years had signifi- 
cantly poorer scores on items that mea- 
sured family closeness (t= 2.4, P=.03) 
and self-esteem resulting from caring 
for a child at home (X’=7.3, P<.08). It 





~ 


a 


9 
[s 
à 
q 

3 

mn 6 
D 

£ 
a 
Q 

O 


003 >2 x2 >2 


Duration of Assisted Ventilation, y 


Fig 2. — Coping subscale scores vs duration 
of home ventilatory care for primary caretaker 
(open bars; P<.001) and spouse (closed 
bars; not significant); higher score indicates 
better coping-mastery. 


was necessary to employ the x’ test of 
the difference between the two ventila- 
tion duration groups on the self-esteem 
variable because its structure did not 
permit use of the t test. 


COMMENT 


This descriptive epidemiologic study 
of northern California families with chil- 
dren who are ventilator dependent re- 
sulted in a particularly interesting find- 
ing. Examination of individual Coping 
subscale scores from the Impact on 
Family Scale showed no difference in 
spouse seores between families with a 
short vs long duration of in-home as- 
sisted ventilation. However, compari- 
son of the primary caretakers' scores 
showed significantly lower Coping 
subscale scores among families whose 
children had required home ventilatory 
care for long durations. This latter find- 
ing is noteworthy because it was de- 
tected despite the small sample size and 
the low power of the study. 

Why is the primary caretaker’s cop- 
ing reduced when the duration of the 
child’s assisted ventilation is greater 
than 2 years? The combination of the 
amount of time spent in the sustained 
caretaker role and a long-term outlook 
of continued ventilator dependency may 
contribute to burnout and exhaustion. 
It also is possible that the longer dura- 
tions of assisted ventilation result in 
greater uncertainty about the child’s fu- 
ture. Others have commented on the 
psychological impact of uncertainty 
about a child's chronic condition,’ and 
this may further contribute to reduced 
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coping by the primary caretaker. The 
joint finding that (1) the impact on the 
family is maintained at a steady state 
over time and (2) this stability of family 
impact may be “purchased” at the ex- 
pense of the primary caretaker’s coping 
is a troubling result that needs further 
examination in a larger sample. 

The results of this study may he of 
practical relevance to physicians who 
care for ventilator-dependent children. 
The findings may also be pertinent to 
those involved in the formulation of 
health policy for more broadly defined 
technology-dependent children. Recent 
work described agreement between 
mothers and physicians about the im- 
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pact of a chronic illness on the child,” but 
physicians and mothers differed in their 
perceptions of the impact on other fam- 
ily members, An awareness of this dif- 
ference and of the potential parental dif- 
ferences in coping with the situation of 
caring for a ventilator-dependent child 
would be important to take into account 
in caring for the child and working with 


the family. 


If future work confirms a decline in 
coping among primary caretakers with 
long-term care, the use of ventilator 
technology in the home at the current 
level of intensity and complexity may 
need to be reevaluated. It may be im- 
portant, for example, for the choices of 


References 


ogy Assessment; May 1987:13-35. Publication 
OTA-TM-H-38, 

4. Burr BH, Guyer B, Todres ID, Abrahams B, 
Chiodo T. Home care for children on respirators, N 
Engl J Med. 1983;309:1319-1323. 

5. Goldberg AI, Faure EAM, Vaughn CJ, 
Snarski R, Seleny FL. Home care for life-support- 
ed persons: an approach to program development. J 
Pediatr. 1984;104:785-795. 

6. Aday LU, Aitken MJ, Wegener DH. Pediat- 
ric Home Care: Results of a National Evaluation 
of Programs for Ventilator Assisted Children. Chi- 
cago, IN: Pluribus Press; 1988. 

7. Stein REK, Riessman C. The development of 


in Other AMA Journals 


ARCHIVES OF INTERNAL MEDICINE 


care for technology-dependent children 
to extend beyond hospital or home- 
based care. Alternative settings, such 
as community-based extended care cen- 
ters,” do not exist in northern Califor- 
nia and may need to be an additional 
care option available at the time of dis- 
charge planning. Investigations of larg- 
er populations of ventilator-dependent 
ehildren and longitudinal studies of 
their families are necessary to delineate 
these issues more clearly and to assess 
more completely family needs and pa- 
rental differences in the ability to cope 
with the long-term care of ventilator- 
dependent children. 


an Impact-on-Family Seale: preliminary findings. 
Med Care. 1980;18:465-472. 

8. Jessop DJ, Stein REK. Uncertainty and its 
relation to the psychological and social correlates of 
chronic illness in children. Soc Sci Med. 1985;20: 
993-999. 

9. Merkens MJ, Perrin EC, Perrin JM, Gerrity 
PS. The awareness of primary physicians of the 
psychosocial adjustment of children with a chronic 
illness. J Dev Behav Pediatr. 1989;10:1-6. 

10. Pierce PM, Freedman SA. The REACH 
Project. Child Health Care. 1983;12:86-89. 

11. Chavez RA. Model program: pediatric ex- 
tended care. Child Health Care. 1988;16:296-298. 


Strategies to Improve Teaching in the Ambulatory Medicine Setting 


Linda G. Lesky, MD, Steven C. Borkan, MD (Arch Intern Med. 1990;150:2133-2137) 


Vision Screening in a Primary Care Setting 
Ellen Strahiman, MD, MHS; Daniel Ford, MD, MPH; Paul Whelton, MD, MSe; 
Alfred Sommer, MD, MSH (Arch Intern Med. 1990;150:2159-2164) 





AJDC — Vol 144, November 1990 


Home Care—Quintetal 1241 


Neurodevelopmental Performance of Very-Low-Birth-Weight | 
Infants With Mild Periventricular, Intraventricular — 


Hemorrhage 


Outcome at 5 to 6 Years of Age 


Jean Lowe, PhD, LuAnn Papile, MD 


€ The neurodevelopmental outcome of 
38 very-low-birth-weight neonates (birth 
weight, <1501 g) was followed up pro- 
spectively from birth to 5 to 6 years of age 
to assess the neurodevelopmental se- 
quelae of mild periventricular, Intraventri- 
cular hemorrhage (grades! and II). All neo- 
nates were screened for periventricular, 
Intraventricular hemorrhage at 5 to 10 
days of age. Eleven incurred a mild peri- 
ventricular, intraventricular hemorrhage 
(group 1) and 27 had no periventricular, 
intraventricular hemorrhage (group 2). 
Each of the Infants was neurodevelop- 
mentally normal at 1 to 2 years of age. The 
. 38 children were matched by race, age, 
sex, and socioeconomic status with con- 
trol children (group 3) who had been born 
atterm. On outcome measurements at 5 to 
6 years of age, groups 1 and 2 scored 
significantly lower than group 3 on the 


combined test measurements and on . 


three of the four individual measure- 
ments. Group 1 scored significantly lower 


than group 2 on the combined test mea- - 


surements only. These data indicate that 
very-low-birth-weight infants are at risk 
for learning problems. Although children 
with mild periventricular, intraventricular 
hemorrhage did not demonstrate a signifi- 
cant deficit on individual test scores, the 
significant difference on the combined 
battery suggests that mild periventricular, 
intraventricular hemorrhage has an ad- 
verse effect on global performance. 
(AJDC. 1990;144:1242-1245) 
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ver the past two decades, the impact 

of highly specialized obstetric and 
neonatal care has led to a dramatie re- 
duction in neonatal mortality, especially 
for very-low-birth-weight (VLBW) in- 
fants (birth weight, «1501 g). As sur- 
vival rates have inereased, morbidity, 
particularly the neurodevelopmental 
sequelae of VLBW infants, has become 
an important issue. 

The recent development and subse- 
quent clinical application of noninvasive 
cranial imaging techniques have led to 
the recognition that periventricular, in- 
traventricular hemorrhage (PIVH) oc- 
curs frequently in VLBW infants. Ap- 


. proximately 30% of all VLBW infants 


who are discharged to their homes from 
a tertiary care newborn intensive care 
unit have incurred PIVH.'* Short-term 
follow-up studies of VLBW survivors 
with PIVH indicate that infants with 
moderate to severe PIVH have a higher 


prevalence of neuromotor and develop- 


mental handicaps at 1 and 2 years of age 
than do infants with mild PIVH or no 
hemorrhage.” In contrast, the outcome 
of VLBW infants with mild PIVH is 
similar to that of comparable infants 
with no hemorrhage.*** 

The long-term developmental out- 
come of VLBW infants who have in- 
curred a PIVH is less well defined.”” 
The purpose of the present study was to 
evaluate the neuropsychological out- 
come at 5 to 6 years of age in a group of 
children with and without mild PIVH 
who were developmentally normal at 1 


‘and 2 years of age to determine if chil- 
‘dren with mild PIVH are at greater risk 


for learning problems than children 
without PIVH. 


SUBJECTS AND METHODS 
Population 


The study group consisted of 38 children 


. who had had birth weights less than 1501 g 


who had been admitted to the Newborn In- 
tensive Care Unit at the University of New 
Mexico Hospital, Albuquerque, between 


1977 and 1979. All of the neonates were ap- 
‘propriate for gestational age. Each was 


screened for PIVH with a computed tomo- 
graphic brain scan at 5 to 10 days of age. Ifa 
PIVH was detected on the initial sean, week- 


ly seans were done until the hemorrhage re- 


solved. Based on the computed tomographic 
findings, the study group was subdivided 
into two groups: group 1 included 11 neo-- 
nates who had a grade I PIVH (isolated sub- 
ependymal hemorrhage) or grade II PIVH 
Gntraventrieular hemorrhage with no ven- 
tricular dilatation) Group 2 was composed of 
27 neonates who did not incur a PIVH. Nei- 
ther cerebral atrophy nor periventricular 
leukomalacia was evident in the neonates on 
computed tomography. The mean birth 
weight and gestational age, respectively, 
were 1137 g (range, 851 to 1361 g) and 30.5 
weeks (28 to 34 weeks) for group 1 and 1157 g 
(624 to 1490 g) and 30.4 weeks (27 to 
34 weeks) for group 2. All of the children had 
undergone a neurodevelopmental evaluation 
at 1 and 2 years of corrected age and were 
considered neurodevelopmentall normal. 


^ These children are a subset of the 198 VLBW 


infants whom we have followed up longitudi- 
nally since birth.*.At the time of the test 
evaluation, none of the children had medical 
problems attributable to prematurity. 7 
The control group (group 3) consisted of 22 
children who were selected from a preschool 
or one of three elementary schools in the 
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Albuquerque area. These children were 
matched with the study group by race, age, 
sex, and socioeconomic status as determined 
by the Hollingshead Scale.” All of the chil- 
dren in this group had been term, appropri- 
ate-for-gestational-age neonates who had 
had an uncomplicated perinatal and neonatal 
course. The study was approved by the Insti- 
tutional Human Research Committee at the 
University of New Mexico School of Medi- 
cine, and informed parental consent was ob- 
tained for each child. 


Method of Assessment | 


The assessment battery administered to 
each child included the following: the MeCar- 
thy Scales of Children’s Ability,“ a test of 
cognitive performance; the Test of Early 
Reading Ability," a measurement of early 
reading skills; the Beery Developmental 
Test of Visual-Motor Integration,” a form- 
copying test designed to assess visuomotor 
integration; and Benton Finger Localiza- 
tion,” a tactile perceptual test designed to 
assess reading potential. One SD was used as 
the lower limit of normal performance on 
standard test scores. This corresponds to a 
general cognitive index (GCI) score of 85 on 
the McCarthy Seales of Children’s Abilities, 
85 on the Test of Early Reading Ability, and 7 
on the Beery Developmental Test of Visual- 
Motor Integration. 

Bach child was individually tested for 60 to 
90 minutes by a certified diagnostician (J. L.). 
To determine the reliability of the seoring, a 
second examiner independently seored 25% 
of the tests. Spearman Rank-Order correla- 
tion coefficients were obtained to estimate 
interrater reliability. All correlations ob- 

tained were greater than r= .90. 


Method of Analysis 


All values of the variables and their signifi- 
cant multivariate combinations were within 
+8 SDs of the mean for each group." Coch- 
ran's Test indicated that the variances for 


each of the four measures were homoge- 
neous.” | 
Multivariate analysis of variance" with 
planned contrasts was performed. The 
planned contrasts first compared the control 
group (group 3) with the children who were 
VLBW infants (groups 1 and 2). The children 
who were VLBW infants were then com- 
pared with each other (group 1 vs group 2). 
The four test scores were used as the depen- 
dent variables. Appropriate univariate an- 
alyses were completed with the Bonferroni 
adjustment for each of the analyses. Data 
analysis was performed utilizing SPSS sta- 
tistical software (SPSS-X Inc, Chicago, Ill). 


RESULTS 


Children With No PIVH Who 
Were VLBW infants 


‘The mean GCI score on the McCarthy 
Seales of Children’s Abilities of the 27 
children with no PIVH was 97 (range, 
75 to 128). Of the 25 children who were 
attending school, all were in regular 


classes. Two children were not yet en- 


rolled in school. 

The GCI score was within the normal 
range for 22 of the children (81%) and 
was borderline, ranging from 75 to 84, 
for five of the children. Nineteen chil- 
dren (70%) had normal age-related visu- 
omotor integration skills, and 13 chil- 
dren (48%) had age-appropriatereading 
skills. 


Children With PIVH 
Who Were VLBW infants 


The mean GCI score on the McCarthy 
Seales of Children’s Abilities of the 11 
children with PIVH was 95 (range, 71 to 
120). All of the 10 children who were in 
school were in regular classes. One child 
was not yet enrolled in school. Seven 


Table 1.—Outcome Measurements for VLBW and Matched Control Children 


Born at Term* 


VLBW 


(n=38) 
72.0 (60-84) 


Term 
(n=22) 


72.7 (60-85) 


Postnatal age, mo 


McCarthy Scales of 
Children's Ability 


Test of Early Reading Ability 


Developmental Test of 
Visual-Motor Integration 


Benton Finger Localization 
H 


117 (89-141) 
104.1 (79-139) 


11.9 (9-16) 


9.2 (8-10) 
L 9.1 (7-10) 





97 (71-123) 
84.9 (55-126) 


9.8 (4-15) 


7.5 (3-10) 
7.1 (3-10) 


*VLBW indicates very-low-birth-weight; NS, not significant. Values are mean (range). 
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of the children (6496) had normal GCI 
scores, and four children had borderline 
GCI scores, ranging from 71 to 83. Nine 
children (82%) had normal age-related 
visuomotor integration skills, and six 
children (55%) had age-appropriate 

reading skills. | 


Matched Control Preschool 
Children’s Performance 
Outcome Results 


The mean postnatal age of the chil- 
dren who were VLBW infants was 72.0 
months (range, 60 to 84 months), and 
the mean age ofthe control children who 
were born at term was 72.7 months 
(range, 60 to 85 months). Means and 
ranges of outcome measurements for 
the two groups are given in Table 1. The 
mean scores for the control group were 
consistently better for all test measure- 
ments when compared with the VLBW 
group. Multivariate analysis demon- 
strated a significant difference between 
the groups for the four dependent vari- 
ables combined (P<.01). On univari- 
ate analysis, a significant difference 
(P<.05) was noted on the MeCarthy 
Scales of Children’s Abilities, the Test 
of Early Reading Ability, and Benton 
Finger Localization. The mean GCI 
score for the control group was 117, 
compared with 97 for the children who 
were VLBW infants. Although the 
mean GCI score for the control group 
was significantly higher than that of the 
VLBW group (117 vs 97), both were in 
the normal range. 


Comparison of VLBW infants 
With and Without PIVH 


Multivariate analysis demonstrated a 
significant difference between the chil- 
dren with no PIVH and the children 
with mild PIVH (P<.05) on the four test 
measures combined. On univariate an- 
alyses, the two groups of children did 
not differ significantly on any of the indi- 
vidual tests (Table 2). 


COMMENT 


Studies comparing school-age chil- 
dren who were VLBW infants with chil- 
dren who were term infants indicate 
that those in the VLBW group function 
less well on outcome measures of visuo- 
motor and visual-perceptual function 
and have learning difficulties.”” In 
spite of these problems, the majority of 
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Table 2.—Outcome Measurements for VLBW Children With and Without 
Grades | and |! PIVH* 


No 
PIVH PIVH 
~  (n=11) (n=27) P 
Postnatal age, mo 73.7 (62-84) 71.3 (60-83) 
McCarthy Scales of 
Children’s Ability 95 (71-120) 97 (75-123) NS 
Test of Early Reading Ability 90.8 (66-126) 82.6 (55-110) NS 
Developmental Test of 
Visual-Motor Integration 10.8 (5-15) 9.4 (4-15) NS 
Benton Finger Localization NS 
7.3 (3-10) 7.6 (5-10) 
L 7.1 (3-10) 7.0 (3-10) 






















*VLBW indicates very-low-birth-weight; PIVH, periventricular, intraventricular hemorrhage; and NS, not 
significant. Values are mean (range). 


these children are reported to be at- 
tending regular school.”” Many, how- 
ever, require remedial education." 

Since the VLBW cohort reported in 
most studies includes children with 
overt neurodevelopmental problems, 
the outcome data represent relative 
group trends. This may adversely bias 
. the outeome of children with normal in- 
telligence and no overt neurologic ab- 
. normality Klein et al^ compared the 
outeome of 46 neurodevelopmentally 
normal preschool children who were 
VLBW with a closely matched term 
group and found that the VLBW group 
had significantly poorer visuomotor and 
. visual-perceptual function. 

-. Few studies have tracked the neuro- 


- developmental outcome of children who: 


were VLBW infants from infancy to 
school age. Vohr and Gareia-Coll” as- 
sessed a cohort of 22 7-year-olds who 
were neurologically normal at 1 year 
corrected age and found that 45% of the 
children had inefficient visuomotor 
skills and 9% had poor reading skills. 
Although none of the children required 
special education, six of the 22 were 
receiving remedial education. 

In the present study, we have not 
only tracked longitudinally the neuro- 
developmental outcome of children who 
were VLBW infants, but we have also 
compared their outcome with that of a 
closely matched cohort of children who 


1. Burstein J, Papile LA, Burstein R. Intraven- 
tricular hemorrhage and hydrocephalus in prema- 
ture infants: a prospective study with CT. AJR Am 
J Roentgenol. 1979;132:631-635. 

2. Ahman PA, Lazzara A, Dykes FD, Brann 
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were term infants. In addition, only 
children who were considered neuro- 
logically and developmentally normal at 
1 and 2 years of adjusted age were in- 
cluded. Our results reflect those of 
Klein et al? and Vohr and Garcia-Coll.” 
The VLBW group scored significantly 
lower on a combined neuropsychological 
battery than did the term group. Specif- 
ic deficits were in visual-perceptual and 
tactile-perceptual skills. Although the 
difference in visuomotor function was 
not significant, the VLBW group had 
more inefficient visuomotor skills. All of 
the children in the VLBW group were in 
regular classes. Since the majority of 
the children were in kindergarten or 
first grade at the time of the evaluation, 
the need for remedial instruction could 
not be assessed definitively. However, 
the poor performance of the children on 
tactile-perceptual, visuomotor, and vi- 
sual-perceptual tests implies that they 
are at risk for learning difficulties. 
While the neurodevelopmental out- 
come of school-age children who were 
VLBW infants has been evaluated ex- 
tensively, there have been few reports 
that address the potential impact of 
brain injury, specifically PIVH, on 
the long-term neurodevelopmental out- 
come of these children.” Studies of 
preschool children who were VLBW in- 
fants and who had documented PIVH 
indicate that there is a direct relation- 
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Percutaneous Central Venous Catheterization 


Three Years Experience in a Neonatal Intensive Care Unit 


` Mary Kay Chathas, RN, MSN; John B. Paton, MD; David E. Fisher, MD 


e Prolonged venous access is desir- 
able In very-low-birth-weight infants and 
infants for whom feedings are contraindi- 
cated. We prospectively evaluated 481 
small-diameter venous catheters placed 
percutaneously In 317 patients over 3 
years. Of 478 catheters, 241 (50%) were 
placed in infants weighing 1 kg or less. 
Mean catheter stay was 13 days (range, 
less than 1 to 77 days). Almost half (49%) 
of the central and thoraclc catheters (91% 
of placements) were removed nonelec- 
tively: 43% due to problems such as leak- 
Ing or clotting and 6% to suspicion of sep- 
sis or venous occlusion. Of the 23 epi- 
sodes of possible sepsis in the 478 
catheter stays, six (1.3%) were confirmed 
catheter~related sepsis; 12 (2.5%) were 
confirmed alternate locus sepsis. Three 
factors specific to percutaneous central 
' venous catheter-related sepsis were pro- 
longed catheter stay (3 to 5 weeks), Staph- 
ylococcus epidermidis, and weight less 
than or equal to 1 kg. Four factors specific 
to alternate locus sepsis were presence of 
anaiternate Infection site, earlier infection 
(1 to 2 weeks), extremely low birth weight, 
and prolonged clinical instability. Percu- 
taneous central venous catheterizations 
reduced the need for the stress of repeat- 
ed venipuncture, resulting in lower com- 
plication rates than those reported with 
surgically placed central venous cathe- 
ters, and leading to Identification of risk 
factors specific to catheter sepsis and al- 
ternate locus sepsis. 

(AJDC. 1990;144:1246-1250) 


se of percutaneous central venous 
catheters (PCVOs) as the primary 
means of maintaining vascular access in 


neonates has now been reported by neo- 


Accepted for publieation May 2, 1990. 

From the Michael Reese Hospital and Medical 
Center, Chicago, Ill, and the University of Illinois 
at Chieago. 

Reprint requests to Department of Pediatries 12- 
KC, Michael Reese Hospital and Medieal Center, 
Lake Shore Dr at 31st St, Chicago, IL 60616 (Dr 
Chathas). . 


1246 AJDC—Vol 144, November 1990 


natal practitioners in several studies 


with small series of patients.” This . 


technique involves percutaneous place- 
ment of a small-diameter catheter into a 
peripheral vein for central passage. 
A major advantage includes bedside 
placement of PCVCs by skilled clini- 
cians with minimal stress to the patient. 
Additionally, PCVCs can help reduce 
the iatrogenic stress of intensive care” 
by eliminating the need for repeated 
venipunctures, vein cut-downs, and ex- 
tended use of umbilical artery catheters 


" as access ports. The incidence of serious 


complications with PCVCs'* is lower 
than those reported with surgically 
placed central venous catheters." 

We studied the frequency, origins, 
and associated risk factors for sepsis 
with the use of PCVOs in the largest 
series of patients known to us to be stud- 
ied to date in a busy neonatal intensive 
eare unit. The information obtained 
may assist in the development of a pro- 
spective management plan for PCVCs. 


PATIENTS AND METHODS 
Patient Population 


All PCVCs were placed at bedside in the 
neonatal intensive care nursery at Michael 
Reese Hospital and Medical Center, Chica- 
go, Ill, between November 1983 and October 
1986. Patients considered candidates for 
placement of a PCVC included those with 
weight less than or equal to 1200 g or need for 
intravenous access for nutritive or nonnutri- 
tive purposes for at least 1 week. Decisions 
for catheter placement were made jointly by 
the nurses and physicians. Catheter inser- 
tions were performed by members of the 
nursing team who were certified following a 
structured educational program.” 


Placement Technique 


All PCVCs were 1.9F catheters (Silastic, 
Gesco International, San Antonio, Tex) in- 
serted through a thin-walled, 20-gauge, 


breakaway butterfly needle. Each catheter- 
ization involved percutaneous insertion into 
a peripheral vein; venous cut-down was not 
necessary. Generally, veins in the arm (basil- 
ic, cephalic, and axillary) were considered 
optimal sites for insertion because they are 
easiest to access and comfortable for the pa- 
tient. However, with very small infants (less 
than or equal to 750 gi and larger infants 
(greater than or equal ta 2500 g), pereutane- 
ous access to arm veins was more difficult 
due to vein size and depth. In these neonates, 
external jugular or temporal veins were of- 
ten used as insertion sites. , 

A chest roentgenogram was obtained fol- 
lowing placement to verify tip location. Pref- 
erable tip locations included the right atrium 
or superior vena cava. Other acceptable tip 
locations included thoracic placement be- 
tween the superior vena cava and axillary 
vein, and peripheral placement in femoral, 
cephalic, or temporal veins. Tip placements 
in a peripheral vein were either by choice if 
the neonate had positive blood cultures and 
central placement was pending a negative set 
of cultures, or due to difficulty with catheter 
advancement. 


Maintenance Techniques 


Percutaneous central venous catheters 
were used exclusively for hyperalimentation 
or administration of intralipids or dextrose 
solutions. A few critically ill patients with 
fluid and/or electrolyte imbalances often re- 
quired a second access for infusion of blood 
products and/or volume expanders. In these 
instances, a second peripheral or thoracic 
PCVC was inserted and used for the limited 
time needed for volume infusions. 

Medications were given via PC VCs by ei- 
ther direct injection or continuous infusion 
through a Y-port in the administration set. 
The initial dressing was only changed when 
nonocclusive or restrictive.” Specific proto- 
cols were followed by nursing staff for medi- 
cation administration, as well as for addition- 
al care components such as dressing change, 
blunt-end luer insertion, intralipid infusion, 
blood culture sampling, and PCVC remov- 
al. 
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Cultures 


Aseptic technique was adhered to during 
catheter removal and while securing and 
sending catheter tips for culture. Cultures 
were obtained on 71% of the catheters 
placed, with an increasing proportion each 
study year (from 57% in the first year to 78% 
in the last 2 years) as compliance and techni- 
cal issues became less problematic. In light of 
research findings implicating the hub as a 
possible origin of colonization," hub cultures 
were also obtained on those catheters left in 
place for 14 days or longer during the last 
year of the study. Blood cultures were ob- 
tained if the neonate showed signs of sep- 
sis, including any one or more of the follow- 
ing: bradycardia, hypothermia, circulatory 
changes, feeding intolerance, and lethargy. 
If possible, blood cultures were drawn 
through the catheter; if catheter return flow 
was inadequate for sampling, cultures were 
then obtained through a peripheral veni- 
puncture. Cultures of endotracheal aspirate, 
skin, cerebrospinal fluid, stoma, or stool 


were obtained when other sites af possible - 


infection were identified. 

Differentiation of PCVC-related sepsis 
and sepsis related to an alternate locus was in 
accordance with definitions from previous 
research identifying the origin of infection in 
patients with central catheters." "? Percuta- 
neous central venous catheterization-re- 
lated sepsis episodes are based on the follow- 
ing definition of catheter-related sepsis: 
catheter tip/hub and blood culture yielding 
the same organism, along with clinical symp- 
toms of sepsis, for which no anatomic locus 
other than the catheter could be identified.” 
Sepsis related to an alternate locus was de- 
fined by a positive endotracheal, skin, 
wound, stoma, or stool culture that tempo- 
rally preceded a positive blood culture and 
was accompanied by clinical symptoms of lo- 
cal infection and general sepsis." ? Bacter- 
emia was defined by one or more positive 
blood cultures in an asymptomatic patient." 


Data Collection 


A standardized record was completed pro- 
spectively for each catheterization. Informa- 
tion collected included clinical presentation 
at insertion, daily status, rationale for re- 
moval, and blood and catheter tip/hub cul- 
ture results. 

Microbiologic surveillance and documenta- 
tion were initiated if patients either had clini- 
cal signs of sepsis or showed evidence of ei- 
ther a positive blood culture or a positive 
culture from an alternate infectious site. A 
standardized data collection tocl was pro- 
spectively developed for this purpose, using 
data from multiple sources. Maintenance of 
this record allowed for temporal distinction 
between catheter-related sepsis and sepsis 
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related to an alternate locus. Data manage- 
ment and analysis were performed using 
SAS computer programs (SAS Institute, 


` Cary, NC) as specified below.” 


RESULTS 
Demographics 


From November 1988 to October 
1986, 481 PCVC catheters were placed 
in 320 infants for a total of 6206 catheter 
days. Data for three PCVC stays were 
unavailable for follow-up because the 
infants were transferred back to their 
referral hospital. The study sample is 
described in Table 1. Infants’ weights at 
catheter placement are described in Ta- 
ble 2. The number of PCVCs required 
per hospital stay for each patient, in- 
cluding all catheters placed (right atrial 
and superior vena caval and in thoracic 
and peripheral tip loeations), is de- 
scribed below: 


No. (96) of 

No. of Catheters Patients 

1 224 (70.7) 

2 53 (16.7) 

3 26 (8.2) 

4 8 (2.5) 

5 5 (1.6) 

13 — 1 (0.3) 

Total 478 317 (100) 


Suecessful right atrial or superior 
vena caval placement occurred in 78% of 
PCVCs. Another 13% were thoracic tip 
placements, while 9% were peripheral. 
Mean time in place for catheters re- 
moved electively was 14.3 days, and for 
those removed nonelectively, 12.6 days. 


Rationales for Removal 


Rationales for removal of central and 
thoracic catheters in 436 patients are 
described below: 


No. (%) of 

Rationale Patients 
Nonelective 

Clotting 101 (23.2) 

Leaking 44 (10.0) 

Contaminated 23 (5.3) 

Presumed sepsis 21 (4.8) 

Edema 12 (2.8) 

Venous occlusion 7 (1.6) 

Other 8 (1.8) 
Total 216 (49.5) 
Elective 

Full feedings 179 (41.1) 

Death due to 

unrelated causes 34 (7.8) 

Extended placement 7 (1.6) 

tal 220 (50.5) 


Table 1.—Demographics (N = 478) 








Mean + SD Range 
Birth 
weight, g 1219.65+662.59 450-4320 
Insertion 


weight, g 1273.06 +719.63 440-4280 
Gestational 
age, wk 
Daysin . 
place 


29.90 +3.93 24-41 


12.98-10.82 «1-77 





Table 2. —Catheter Days in Place by 
Infants’ Weight at Percutaneous 
Central Venous Catheter Insertion 


Mean Days 
in Place (Range) 


«750 91 (19.0) 16.27 (<1-59.0) 
751-1000 150 (31.4) 14.77 (<1-55.0) 
1001-1500 140 (29.3) 12.18 («1-77.0) 
21500 97 (20.3) 8.30 («1-42.0) 


Weight, g No. (%) 





Catheters with peripheral tip loca- 
tions (43.0 [9%] of 478) were excluded 
from this analysis, because tip location 
ina small-diameter peripheral vein rep- 
resents a different circumstance from | 
that of tip location in a high-flow, large- 
diameter central vessel. Of the 21 (596) 
catheters removed for “presumed sep- 
sis,” 5 (24%) were actually sepsis free, 
as determined by follow-up or concomi- 
tant negative blood and tip culture 
results. 


Incidence of Sepsis 


Of the 478 catheter stays, there were 
23 cases of possible sepsis. After review 
of each case of possible sepsis, incidence : 
of PCVC-related sepsis was found to be 
1.3% (six confirmed cases), and inci- 
dence of sepsis related to an alternate 
locus was 2.5% (12 confirmed cases). A 
description of findings from each group 
follows. 

PCVC-Related Sepsis. — Eight posi- 
tive blood cultures were related to the 
catheter, with all other sources of possi- 
ble infection ruled out. Of the eight posi- 
tive blood cultures, six were sepsis epi- 
sodes confirmed by the presence of 
clinical signs of sepsis, and blood and 
eatheter cultures (tip or hub) posi- 
tive for the same organism. In the two 
unconfirmed cases, neither neonate 
showed any clinical signs of sepsis, but 
both had blood and catheter tip cultures 
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positive for the same organism. Blood 
cultures were obtained in the absence of 
clinical signs because the infants were 
known to be heavily colonized at alter- 
nate sites. 

Alternate Loci-Related Sepsis.— 
Twelve cases of sepsis were related to 
infectious sites other than the PCVC. 

Asymptomatic Bacteremia. — Clini- 
cal signs of sepsis and all blood, alter- 
nate loci, and catheter tip cultures were 
reviewed for each of the 23 cases of pos- 
sible sepsis. Three cases were consid- 
ered false-positive and unrelated to sep- 
sis. In each, blood cultures were 
positive, but infants were asymptomat- 
ic and tip/hub cultures were negative. 

Risk Factors Identified in Cases of 


PCVC-Related Sepsis. — Of the six con- ' 


firmed PCVC-related sepsis episodes, 
five appeared to be related to prolonged 
catheter stay, ranging from 21 to 39 
days. The one other case was associ- 
ated with marked fluid restriction and 
thrombus formation. 

Risk Factors Identified in Cases of 
Sepsis From Alternate Loci.—In the 
12 cases of sepsis due to alternate loci, 
there was variability in the originating 
sites of infection, the patients’ weights, 
the clinical diagnoses and complica- 
tions, and the causative organisms. 
Sources of infection are identified as fol- 


.. lows: of the 18 confirmed cases of sepsis, 


` 12 were alternate locus—related and six 
were PCVC-related. The sources of 
positive culture in cases with alternate 
locus-related sepsis were as follows: 


Source No. of Patients 
Multiple sites 4 
Respiratory tract 2 
Umbilical artery catheter 2 
Necrotizing enterocolitis 1 
Skin 1 
Wound l 
Eye 1 


Associated findings in cases of 
PCVC-related sepsis were as follows: 
placement less than 21 days, five pa- 
tients; thrombus and low blood volume, 
one patient. 

Six of the 12 infants with sepsis due to 
alternate loci weighed less than 750 g, 
five weighed between 750 and 1200 g, 
and one weighed 3320 g at PCVC inser- 
tion. The onset of infection varied: posi- 
tive blood cultures were obtained with- 
in the first week after placement in two 
cases, within the second week in seven 
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cases, and within the third week in 
three cases of sepsis. By comparison, 
the onset of infection in the group with 
alternate loci-related sepsis occurred 
much earlier (majority by week 2) than 
in the group with PCV C-related sepsis 
(all between 3 and 5 weeks). 

In eontrast to findings with PCVC- 
related sepsis, organisms from this 
group with sepsis due to alternate loci 
were varied, including both skin and 
enteric flora. Single organism patho- 
gens identified were Staphylococcus 
epidermidis, Candida albicans, Serra- 
tia marcescens, and Enterococcus. In 
three of the 12, two organisms were 


isolated from blood cultures; in each, S 


epidermidis was one of the organisms. 
By comparison, patients with sepsis 
related to an alternate locus showed less 
favorable clinical conditions during 
eatheter stay than did patients with 
PCVC-related sepsis. Compromised 
skin integrity resulting in an over- 
whelming S epidermidis sepsis repre- 
sented the most extreme case among 
the 12 cases of alternate loci-related 
sepsis. Two other risk factors in addi- 
tion to compromised skin integrity were 
identified on case study review: pro- 
longed ventilatory support and concur- 
rent use of umbilical artery catheter 
(UAC) and PCVC for particularly 
small, unstable infants were noted in 
one case of candidiasis and two cases of 


S epidermidis sepsis. Frequent sam- 


pling from the UAC, coupled with addi- 
tional clinical risk factors of skin slough- 
ing, dexamethasone sodium phosphate 
use, and repeated hypoxia resulted in . 
UAC-associated infections and hema- 
togenous seeding in these three neo- 
nates. In the one case of candidiasis, 
hematogenous seeding from a UAC was 
the presumed cause of abdominal wall 
cellulitis and multiple organ involve- 
ment with the Candida albicans identi- 
fied on autopsy. 


Relative Risks of PCVC 
and Alternate Locus-Related Sepsis 


The associations between potential 
risk factors cited in the literature” and 
PCVC and alternate loci-related sepsis 
were determined using the Cochran- 
Mantel-Haenszel summary relative risk 
estimate (Table 3).2* 


Trend Test for Dose Response 


Our colonization rate for those cathe- 
ter tips cultured was 20%. A dose-re- 
sponse analysis to demonstrate a con- 
tinuously increasing relative risk of 
colonization with increasing exposure to 
time was performed”: the resulting test 
for trend was significant with x’ =8.43 
(1 df). 


COMMENT 


The use of PCVCs in our neonatal 
intensive care unit has helped avoid the 
eompromising cycle o? peripheral intra- 


Table 3. — Relative Risk of Sepsis 


PCVC- 
Related 


2.08 (0.26, 16.77) 
8.861(2.20, 35.76) 


Risk Factors 
Skin abrasions 
PCVC stay, >21 d 


Weight, «1.0 kg at 
PCVC insertion 


Weight, <750 g at 
PCVC insertion 


Age, <30 wk at 
PCVC insertion 


Surgery 
Mechanical ventilation - 
Difficult insertion 


Dressing changes 
(one or more) 


5.44 (0.81, 36.37) 
2.19 (0.42, 11.34) 


4.05 (0.57, 29.09) 
1.06 (0.13, 8.95) 
1.73 (0.21, 14.28) 
0.27 (0.04, 2.01) 


0.72 (0.09, 6.03) 





Estimates of Relative Risks 
(95% Confidence Intervals)* 


Other- 
Related 


10.381 (4.23, 25.52) 
1.48 (0.41, 5.33) 


6.611(2.95, 14.78) 


2.821(1.16, 6.87) 
11.961(2.45, 58.32) 8.701(2.63, 28.77) 


6.121(2.27, 16.52) 4.38t(1.91, 10.02) 


4.051(1.32, 12.46) 
1.06 (0.31, 3.57) 
0.90 (0.33, 2.48) 
0.87 (0.34, 2.20) 


4.051(1.02, 16.19) 
1.06 (0.24, 4.74) 
0.69 (0.21, 2.25) 
1.37 (0.45, 4.16) 


0.33 (0.05, 2.23) C.45 (0.11, 1.83) 


*Determined with Cochran-Mantel-Haenszel summary statistics. PCVC indicates percutaneous central 


venous catheter. 
tSignificant relative risk does not include unity. 
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venous access well known to all who 
work in neonatal intensive care 
units. Our initial experiences with 
PCVCs were positive—catheter place- 
ment proved to be a relatively quick 
bedside procedure, provided the appro- 
priate vein site was selected for the indi- 
vidual patient; consistency in catheter 
maintenance was achieved through the 
use of standard protocols. Our data 
demonstrate that PCVCs provide a safe 
means of maintaining long-term venous 
access for neonates compared with a 
surgical approach.’ Of all the catheters 
placed, 51% were removed electively 
and 48% were removed for minor me- 
chanical problems such as leaking and 
clotting. Mean time in place for cathe- 
ters electively removed (14.3 days) and 
for those nonelectively removed (12.6 
days) were similar, so that clinical bene- 
fit was achieved with those catheters 
removed nonelectively. 

Presumption of sepsis accounted for 
5% of the nonelective removals. Within 
this group, six cases were confirmed 
episodes of PCVC-related sepsis, 12 
were confirmed episodes of sepsis re- 
lated to an alternate locus, and five were 
related to another clinical problem that 
mimicked sepsis and led to catheter re- 
moval. The rate of PCVC-associated 
episodes of sepsis (1.03 episodes per 
1000 catheter days) in this study was 
lower than crude rates of catheter-re- 
lated sepsis reported in other patient 
populations.?” The incidence of sepsis 
related to another source of infection 
was low as well (1.98 episodes per 1000 
catheter days). This is especially impor- 
tant because of the large number of low- 
birth-weight infants in our cohort. Of 
the 478 catheters inserted, 92 (19%) 
were placed in infants weighing less 
than or equal to 750 g, and 150 (31%) 
were placed in infants 761 g to 1 kg. Low 
birth weight is associated with prob- 
lems that ean heighten sepsis risk, in- 
cluding feeding intolerance, prolonged 
ventilatory support, intracranial hem- 
orrhage, and skin abrasions. 

Review of cases of possible sepsis in 
our cohort resulted in the identification 
of the following three factors associated 
with PCVC-related sepsis: prolonged 
catheter stay (8 to 5 weeks), coloniza- 
tion with S epidermidis, and low birth 
weight (less than or equal to 1 kg). This 
suggests that skin flora and time are 
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positively correlated with catheter sep- 
sis, and removal of a PCVC during week 
4 would reduce this risk. 

Four factors were identified in the 12 
eases of sepsis not related to the 
PCVC— either single (75%) or multiple 
(25%) organism colonization at alter- 
nate sites with skin and enteric flora, 
accompanied by signs of local infection, 
very low birth weight (50% less than or 
equal to 750 g), prolonged clinical insta- 
bility, and an earlier onset of infection 
(generally by week 2). Among the neo- 
nates with prolonged clinical instability, 
three characteristics appeared signifi- 
cant—compromised skin integrity, pro- 
longed ventilatory support, and long- 
term concurrent use of UAC and 
PCVC. On the basis of our data from the 
12 cases of alternate loci sepsis, we sug- 
gest that periodic culturing (eg, weekly) 
of possible infection sites and of blood in 
neonates with any of the above charac- 


- teristics could serve to promote risk re- 


duction. In contrast to management of 
patients with PCV C-related sepsis, lim- 
iting the length of catheter stay with 
early removal and replacement may not 
be the most appropriate solution for pa- 
tients with heavily eolonized loci for in- 
fection. Instead, retention of the cathe- 
ter for delivery of antibiotics or 
antifungal medications to clear a bacter- 
emia or fungemia identified with sur- 
veillance cultures may be a more practi- 
cal solution. 

Prospective data collected from our 
cohort on risk factors for sepsis cited in 
the literature were used to determine 
relative risks of sepsis. The resulting 
significant relative risks support previ- 
ous research findings that time, skin 
integrity, and low weight can increase 
sepsis risk in patients with central 
lines.” Results of the dose-response 
test for colonization trend over time 
show a significant test statistic, con- 
firming the dose-response relationship 
between increasing duration ofcatheter 
stay and catheter colonization. Reduc- 
tion of eatheter colonization by limiting 
catheter stay should reduce the risk of 
PCVC-related sepsis. 

In summary, use of PCVCs has prov- 
en beneficial in our high-risk patient 
group, and has resulted in comparative- 
ly low rates of sepsis." ^ Although early 
studies of central line use and total par- 
enteral nutrition emphasized only cath- 
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eter-related sepsis hazards, a number of 
recent studies have addressed the issue 
of distinguishing between sepsis related 
to an alternate locus and sepsis related 
to the catheter, and have attempted to 
identify the differential predicting fac- 
tors for each group." ^ We also feel that 
distinguishing between these two types 
of sepsis is an important step, because 
surveillance plans and catheter man- 
agement for each group may differ. Our 
study indicates that there is a need for 
additional research to predict risk of col- 
onization and sepsis. Development of 
statistical models to predict risk of 
PCVC-related and alternate locus-re- 
lated sepsis are needed to determine 
which are the most significant predic- 
tors of sepsis. Cohort studies address- 
ing the issues of length of safe catheter 
stay, frequency of blood and alternate 
site culturing, concurrent use of multi- 
ple lines, catheter manipulations neces- 
sary per PCVC stay (eg, dressing 
change, medication administration, and 
heparin sodium additives), and adminis- 
tration of immunoglobulin to patients 
with high risk of sepsis are needed to 
support maintenance care of PC VCs. 

Based on our study, we are able to 
draw the following conclusions concern- 
ing patients with PCVCs: neonates 
without alternate infection sites identi- 
fied should have weekly blood cultures 
drawn and catheters removed by week 
4: neonates with alternate sites of infec- 
tion should have blood and site cultures 
done weekly or more often if necessary; 
treatment through the catheter to clear 
a bacteremia in these patients may be 
more appropriate than removal before 4 
weeks. Studies are now being carried 
out to develop high-risk profiles for colo- 
nization and sepsis through multifac- 
torial analysis, and to determine the op- 
timal heparin delivery method and dose 
effective in reducing clotting. 
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in tabled form is available from the authors on 
request. 
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Book Review 





Fetal, Neonatal and Infant Cardiac Disease, edited by James H. Moller 
and William A. Neal, 1034 pp, with illus, $180, East Norwalk, Conn, Appleton 
& Lange, 1990. 

As the scope and complexity of pediatric cardiology have 
expanded during the past decade, encompassing in a single 
text the accumulated information about this field has become 
more diffficult. The editors of this reference-style book have 
succeeded in bringing together an exceptional group of collab- 
orators to compile a well-focused text on children with cardiac 
disease. Since the ultimate outcome of congenital heart dis- 
ease is often determined by the earliest management deci- 
sions, this focus is well placed. 

The first section explores the scientific foundations of our 
understanding of structure and function in the developing 
heart. The chapters on growth, morphogenesis, and function 
tie the most advanced theory of gene control to familiar 
congenital defects. Subsequent chapters on the conduction 
system, myocardium, and pulmonary and systemic circula- 
tions maintain this high level of integration of the new with 
the previously understood. The section on diagnostic methods 
goes far beyond the usual fare to explore the physics, basic 
physiology, diagnostic theory, and practical applications of 
each technique. Section ITI is composed of 23 chapters dealing 
with major diagnostic categories. These subjects are treated 
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with rich detail, offering a wealth of information in a style that 
is easily understood by those outside the field. The same can 
be said of the following section on acquired cardiac conditions. 
A final section on management considerations includes excel- 
lent chapters on perioperative management and offers a com- 
prehensive look at the special problems of the infant: conges- 
tive failure, shock, metabolic imbalance, nutrition, and 
ventilatory care. 

While writing this review, I frequently delved into this text 
to prepare lectures for students, residents, and cardiologists. 
Its well-thumbed appearance is probably the best indicator of 
usefulness. On every subject there is new and fresh material 
presented with excellent graphic material. This book ad- 
dresses the major themes of modern pediatric cardiology with 
a depth and clarity that make it useful for trainees at all levels, 
experienced clinicians, and teachers. 


ROBERTA G. WILLIAMS, MD 
University of California 
Department of Pediatrics 
Division of Cardiology 
UCLA Medical Center 
Los Angeles, CA 90024 
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Physical Features of Prader-Willi Syndrome in Neonates 


David J. Aughton, MD, Suzanne B. Cassidy, MD 


e A retrospective study of 16 patients 
was undertaken to identify physical fea- 
tures that may typify neonates with 
Prader-Willl syndrome. Several features 
known to be typical of Prader-Willi syn- 
drome in early infancy were confirmed, 
including hypotonia and genital hypopla- 
sia. A number of features that have not 
previously been emphasized as charac- 
terizing Prader-Willl syndrome were also 
identified, most notably abnormal cry and, 
in males, signs of genital hypoplasia but 
with an apparently normal phallus. Other 
features included disproportionately 


large head circumference, disproportion-. 


ately large anterior fontanelle, mild ml- 
crognathia, miid anomalies of the gingi- 
vae or alveolar ridges, and changes in the 
appearance of the skin. Appreciation of 
these features may assist the pediatrician 
in recognizing the child with Prader-Willi 
syndrome during the neonatal period, be- 
fore the appearance of better-known find- 
Ings of later onset, such as obesity and 
acromicria. 
(AJDC. 1990;144:1251-1254) 


rader-Wili syndrome (PWS) is a 

usually sporadic, multisystem disor- 
der that is characterized after infancy 
by obesity, acromicria (small hands and 
feet), short stature, hypogonadism, and 
abnormal cognitive and behavioral func- 
tioning. Subtle but distinctive dysmor- 
phic facial features include a narrow 
bifrontal diameter, “almond-shaped” 
palpebral fissures, and a thin, down- 
turned upper lip" Deletion or some 
. other anomaly involving the proximal 
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portion of the long arm of chromosome 
15is demonstrable, with the use of high- 
resolution cytogenetic techniques, in 
about 60% of cases.” In infants, PWS is 
often difficult to diagnose because the 
clinical pieture differs from that seen 
later in life. Infants exhibit hypotonia, 
genital hypoplasia, and feeding prob- 
lems, with “failure to thrive.” Al- 
though, in some cases, dysmorphism 
may be observed in the neonatal peri- 
od," more eommonly dysmorphic fea- 
tures are subtle or absent. 

Early diagnosis of this condition may 
have a positive impaet on its natural 
history.‘ The present study was con- 
ducted in an effort to identify physical 
features that may typify PWS in the 
neonatal period and thereby potentially 
improve the rate of early diagnosis. 


PATIENTS AND METHODS 


Medical records of all patients who were 
observed in the PWS clinic at the University 
of Connecticut Health Center, Farmington, 


- were reviewed for descriptions made during 


the newborn period (ie, «1 month of age). 
Sixty-one charts were available for review; 
in 17, a record of a physical examination per- 
formed during the first month of life was 
present. One patient had features atypical of 
PWS and was excluded; the remaining 16 
patients all had "typical" PWS features and 
conformed to previously described diagnos- 
tie characteristics.’ 

Records were reviewed for information 
concerning mode of delivery, presentation at 
birth, Apgar scores, birth measurements 
(length, weight, and head cireumference), 
size of anterior fontanelle, and gestational 
age. The specialty ofthe examining physician 
was noted, as was any reference made to 
PWS in the initial differential diagnosis. De- 
seriptions of neonatal examinations were re- 
viewed for abnormal findings. 

Birth measurements or, when initial ex- 
amination was not performed at birth, mea- 
surements at the time of initial examination 
were plotted against the standards of Babson 
and Benda.’ Anterior fontanelle sizes were 


plotted against the standards of Davies et 
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al." Measurements were expressed as SDs 
above or below the mean for age. 

The results of previously obtained high- 
resolution cytogenetic studies were re- 
corded. 


RESULTS 


The 16 patients consisted of 11 males 
and five females. At the time of the 
chart review, the patients ranged in age 
from 8 months to 33 years (average age, 
9.6 years). All initial examinations were 
performed at 22 days of age or earlier; 
11 were done within the first week of 
life, and nine were conducted within the 
first 2 days of life. Three examinations 
were conducted by pediatricians; five 
were done by clinical geneticists; five 
were performed by pediatric neurolo- 
gists (with an examination by a pediatri- 


. cian also recorded for two of the five); 


and one was done by a neonatologist. In 
two patients, the specialty of the exam- 
ining physician was not recorded. Ges- 
tational age ranged from 32 to 42 weeks 
(and was described simply as “term” in 
three patients), and it was not recorded 
in one patient; the average of the 12 
specific gestational ages recorded was 
38 weeks. Birth weights ranged from 
2000 to 4010 g, with an average of 2920 
g. Breech presentation was noted in 
three (19%) of the 16 patients. Delivery 
was accomplished by cesarean section in 
seven (44%) of the 16 patients. Apgar 
scores were recorded for 12 patients; 
the average scores were 6 at 1 minute 
(range, 1 through 8) and 8 at 5 minutes 
(range, 4 through 9). 

Two patients were born before the 
original description of PWS.’ Of the re- 
maining 14 patients, PWS was consid- 
ered in the differential diagnosis in only 
three; in each patient, the examiner was 
2 geneticist. The diagnosis was consid- 
ered in an additional patient at 10 weeks 
of age during a follow-up visit with a 
pediatric neurologist. 

Thirteen (81%) of the 16 patients had 
undergone high-resolution chromosome 
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Findings in 16 Neonates With PWS* 


No. With 
Finding 
Present 
No. With 
‘Finding 


Finding Mentionedt 


Previously described 
Neurologic 
Hypotonia 
Diminished DTRs 
Brisk DTRs 
Craniofacial 
Unusual palpebral 
fissures} 
Unusual forehead§ 
Unusual mouth|| 
High-arched palate 
Skeletal 
"Small hands 
Small feet 
Genital 
Cryptorchidism 
Scrotal hypoplasia 
Genital hypoplasia 
(female) 
Not previously emphasized 
Neurologic 
Unusual cryf 
Craniofacial 
Unusual pinnae# 
Small mandible 
Unusual gingivae** 
Unusual nosett 
Skeletal 
Small-joint laxity 
Clinodactyly 
Long and/or tapering 
fingers 
Genital 
Apparently normal 
penis 
Skin 
“Poor color” 
Cyanosis 
Jaundice 
Ecchymoses 
Hirsutism 
Pedal edema 
Simian crease 
Anthropometric 
HC> weight 
AF>HG 


*PWS indicates Prader-Willi syndrome; DTRs, 
deep tendon reflexes; HC, head circumference for 
age; weight, weight for age; and AF, anterior fonta- 
nelle size for age. 


9/10 (n=11) 
7/9 (n=11) 


12 (n=5) 


TThe denominator includes all patients in whom 


the finding was present or noted to be absent; it 
excludes those in whom the presence or absence 
of the finding was not addressed. 

+Smail, upsianting, almond shaped, narrow. 

§Frontal bossing, "short." 

"Small, thin upper lip," “downturned, triangular,” 
small. 

{Weak, stridorous, high pitched, “not sustained,” 
“squeaky.” 

#Low set, “malformed,” small, “poor cartilage,” 
prominent. 

**Accentuated, anterior sloping, “generous al- 
veolar ridge.” 

ttSmall, beaked, prominent, upturning. 

"d eee 


Me 
: 
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only: boxlike cranium, 





analysis at some time during their lives. 
All but one of these patients showed the 
typical deletion of the long arm of chro- 
mosome 15; the other patient had nor- 
mal chromosomes. | 

The Table summarizes the physical 
features noted in two or more infants 
with PWS. In the top part of the Table 
are listed those features that have pre- 
viously been emphasized as being asso- 
ciated with PWS (whether or not in the 
neonatal period). In the bottom part of 
the Table are listed the features that 
have not before been emphasized as be- 
ing associated with PWS. 

In 18 of the 16 patients, both the head 
circumference for age and the weight 
for age were recorded. In 12 (92%) ofthe 
18 patients, the head circumference for 
age exceeded the weight for age (al- 
though true macrocephaly, ie, head cir- 
cumference for age in excess of 2 SDs 
above the mean, was present in only two 
patients); in the remaining patient, the 
head circumference for age was slightly 
less than the weight for age. 

In five of the 16 patients, both the 
anterior fontanelle size for age and the 
head circumference for age were re- 
corded. In four (80%) of the five pa- 
tients, the anterior fontanelle size for 


age exceeded the head circumference ` 


for age; in three of the four patients, the 
size of the anterior fontanelle was well 
in excess of 2 SDs above the mean. In 
the remaining patient, the anterior fon- 
tanelle size was average for age, while 
the head circumference for age was in 
excess of 2SDs above the mean. 

The following mild anomalies were 
commented on in single examinations 
Brushfield’s 
spots, doughy muscles, Epstein's pearl, 
eyelid edema, flat philtrum, flexed 
hands and wrists, foot deformity, hem- 


angioma, overlap of the second and 


third toes, puffy face, redundant knee 
tissue, sacral dimple, skin reactive to 


touch and “blotchy,” soft skin, tight 


large joints, and unusual leg posture. 
COMMENT 


The physical features of adults with 
PWS are distinctive, and although 
strict diagnostic criteria for the condi- 
tion do not exist, recognition of PWS in 
older children and in adults is relatively 
readily accomplished by those familiar 


with the disorder. Infants with PWS 
have proved to be difficult to recognize, 
however, and the diagnosis of this con- 
dition is often delayed until later child- 
hood or even adulthood. 

Ideally, investigations into the sub- 
tleties of the dysmorphic features of in- 
fants with PWS would be prospective in 
nature. However, prospective investi- 
gations require that infants with PWS 
can reliably be recognized at or very 
shortly after birth. At this time, this 
ability is limited at best, and the intent 
of retrospective studies, such as the 
present study, is to enhance this ability 
and thus provide a foundation for later 
prospective study. 

Until recently, clirical recognition of 
infants with PWS has relied solely on 
the nonspecific signs of hypotonia, geni- 
tal hypoplasia, and feeding problems. 
Stephenson” examined eight patients 
and stated that the face of infants with 
PWS is sufficiently cistinetive to be of 
diagnostic value, but did not specifically 
characterize the dysmorphism beyond 
noting “slit eyes” and “down-curved slit 
mouth.” Brisk deep tendon reflexes 
were also considered a characteristic 
finding. Greenberg et al,’ examining 
five patients during the first 3 months of 
life, also emphasized short palpebral fis- 
sures and small mouth, as well as the 
diagnostic value of a narrow bifrontal 
diameter in these infants. They also not- 
ed that small hands and feet were not 
present at birth in infants for whom 
hand and foot measurements were 
available. Chitayat et al" studied four 
infants with PWS during the first year 


. of life and emphasized additional fea- 


tures, including high forehead with 
frontal bossing, almond-shaped eyes 
with epicanthal folds, malar hypoplasia, 
high-arched palate, and minimal facial 
expression. 

A number of previously recognized 
features of PWS in infancy were con- 
firmed in the present study (Table, top 
part). Hypotonia was noted in all pa- 
tients. The 19% prevalence of breech 
presentation among our patients com- 
pares favorably with the 22% reported 
by Holm,’ and the increased rate of ce- 
sarean section seen in our population 
has also been noted previously.” Con- 
trary to the findings oz Stephenson,’ but 
in accord with other observations,” 
diminution or absence of deep tendon 
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reflexes was the rule among our pa- 
tients; in only one patient were the deep 
tendon reflexes described as “brisk.” 
Facial dysmorphism was noted infre- 
quently; however, when noted, it often 
included an unusual appearance to the 
palpebral fissures, forehead, mouth, or 
palate. 

Only one of five female infants was 
judged to have genital hypoplasia; this 
determination was made by one of the 
authors (S.B.C.) in an infant in whom 
the diagnosis was suspected at birth. 
Although it is possible that some female 
infants with PWS may have normal ex- 
ternal genitalia at birth, it is much more 
likely that genital hypoplasia (small cli- 
toris and/or labia minora) is present but 
unrecognized. 

The commonness of genital hypopla- 
sia among male infants with PWS was 
confirmed. Genital examinations were 
recorded for 10 of the 11 male patients; 
in only one patient were the penis, tes- 
tes, and scrotum all judged to be nor- 
mal. The remaining nine males all had 
eryptorchidism, scrotal hypoplasia, or 
both. l 

The hands and feet were specifically 
commented on in but three patients and 
were described simply as “normal” in 
two of these. In the third patient, the 
hands were measured and were of nor- 
mal size; the feet were said to “appear 
small,” but no measurement was re- 
corded. These findings suggest that the 
hands and feet of infants with PWS are 
not usually sufficiently distinctive in ap- 
pearance as to prompt measurement, 
and support previous observations that 
the hands and feet of neonates with 
PWS are of normal size.*” 

Several features not previously em- 
phasized as being associated with PWS 
emerged (Table, bottom part). The 
quality of ery was commented on in 13 of 
16 patients, and in all 18, the cry was 
abnormal. Although feeble cry has been 
noted previously,"" it appears that un- 
usual ery may provide a more important 
diagnostic clue than has been thought in 
the past. 

Mild anomalies of the ears, mandible, 
nose, and gingivae and alveolar ridges 
were noted in some patients, as were 
subtle abnormalities of the hands and 
small joints. “Inward obliquity of the 
gums and retrognathia” were observed 
in one patient of Chitayat et al.” A vari- 
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ety of changes in the appearance of the 
skin were noted, most commonly cyano- 


' gis, jaundice, and “poor color.” Chitayat 


et al” also noted “skin mottling” in their 
four patients, and changes in the ap- 
pearance of the skin may represent a 
fairly consistent, albeit heterogeneous 
and nonspecific, finding among infants 
with PWS. 

Although Stephenson’ observed that 
“the penis was small but could never be 
described as tiny” among male infants 
with PWS, micropenis is more often 
considered a common feature of the dis- 
order.” However, the size of the penis 
was commented on in seven of the 11 
examinations performed on males in 
this study; in all seven patients, the pe- 
nis was judged to be normal. Although 
normal measurements of stretched pe- 
nile length for infants are readily avail- 
able," such measurements were record- 
ed in none of our patients, and have been 
recorded in very few patients in the lit- 
erature. Measurement of the stretched 
penile length is rarely ascertained rou- 
tinely; such measurement is instead 
usually prompted by the examiner's 
subjective impression of abnormal penis 
size. It seems extremely unlikely that 
the paueity of reports in the literature of 
stretched penile length among male in- 
fants with PWS reflects some systemat- 
ic inattention on the part of examiners; 
this paucity is much better explained as 
owing to an apparently normal size of 
the penis of these neonates (which 
would not, then, be expected to prompt 
measurement), and, hence, may be con- 
sidered consistent with the findings of 
the present study. Thus, although geni- 
tal hypoplasia is almost invariably pre- 
sent as eryptorchidism and/or scrotal 
hypoplasia in males with PWS, it ap- 
pears that such hypoplasia infrequently 
manifests as micropenis. 

Two anthropometric anomalies were 
also seen frequently (Table). In 12 of the 
18 patients in which sufficient data were 
available to permit comparison of the 
head circumference for age with the 
weight for age, the head circumference 
for age exceeded the weight for age, 
suggesting that the head may be dispro- 
portionately large in infants with PWS. 
Furthermore, in four of the five patients 
in whom sufficient data were available 
to permit comparison of the anterior 
fontanelle size for age with the head 
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circumference for age, the anterior fon- 
tanelle size for age exceeded the head 
circumference for age, suggesting that 
the anterior fontanelle may also be dis- 
proportionately large in infants with 
PWS. In comparison, the head circum- 
ference for age exceeded the weight for 
age at birth in one patient of Chitayat et 
al" and was in proportion to the weight 
for age in three; interestingly, one ofthe 
patients in the study of Chitayat et al" 
was also described as having a large 
fontanelle, and another was described 
as having a third fontanelle. The num- 
bers of patients studied thus far are rel- 
atively small, and further investigation 
will be helpful in determining the pre- 
eise value of a disproportionately large 
head circumference and/or a dispropor- 
tionately large anterior fontanelle in di- 
agnosing PWS in infaney. Neverthe- 
less, it appears that these features 
characterize at least some infants with 
this eondition and may be helpful 
diagnostically. 

Finally, a variety of mild anomalies 
were commented on in single physical 
examinations only. The significance of 
these anomalies is unclear, and at least, 
they do not appear to typify PWS in 
infancy; whether any may represent an 
infrequent characteristic of PWS re- 
mains to be determined. 

Recognition of PWS in the newborn 
period still relies primarily on observa- 
tion of hypotonia, genital hypoplasia, 
and feeding difficulties, and the results 
of this study confirm that there are ap- 
parently fewer distinctive features of 
newborns with PWS than of newborns 
with most other dysmorphic conditions. 


Nevertheless, the findings from this 


and other studies suggest that a subtle 
but definite and recognizable constella- 
tion of dysmorphic features is present in 
many infants with PWS; appreciation of 
these features may assist the pediatri- 
cianinrecognizing the infant with PWS. 
This constellation may commonly in- 
clude a disproportionately large head 
circumference for weight, a dispropor- 
tionately large anterior fontanelle for 
head circumference, mild micrognathia, 
unusual gingivae, changes in the ap- 
pearance of the skin, and, in males, 
eryptorchidism and/or scrotal hypopla- 
sia with an apparently normal phallus, 
and this constellation may often be ac- 
companied by abnormal ery. =... 
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This work was conducted in part at the Depart- 
ment of Pediatrics, University of Connecticut 
School of Medicine, Farmington. 
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Purpose. — This section provides current information related to the medical needs of young athletes, 
as pertinent to counseling young athletes and their parents regarding sports participation and practices 
contributing to the health maintenance of the athlete, as well as current concepts in the prevention, 
diagnosis, and treatment of sports-related illnesses and injuries. 


Editorial Comment. — Have you ever been asked about a child's fitness for exercise? This review 
outlines the cardiovascular responses of children that differ from those known for adults. Gender, age, 
ethnicity, and other factors influence these responses and are clearly described in this article. Because 
Dr Strong is a co-author, I had the article independently reviewed and evaluated for inclusion in this 


section. — V. A. E. 


Cardiovascular Responses to Exercise in Childhood © 


David S. Braden, MD, William B. Strong, MD 


e Wereviewed the normal cardiovascu- 
lar responses to dynamic and statlc exer- 
cise In children and compared chiidren’s 
responses with those of adults and to ex- 
pected responses to such training. 

(AJDC. 1990;144:1255-1260) 


ediatricians are frequently being 

asked to answer questions about 
children’s exercise or physical fitness. 
Because of the increasing awareness 
and concern of parents, it is important 
for physicians to understand the normal 
cardiovascular response to exercise. 
Differences in size, exercise efficiency, 
and energy expenditure result in car- 
diovascular responses that may differ 
from adult responses." Herein, we de- 
scribe the cardiovascular responses to 
exercise in children and identify those 
areas in which children differ from 
adults. 

Tables 1 and 2 present commonly 
used exercise terms and their defini- 
tions.** 
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Exercise increases the energy expen- 
diture of the body. This energy expendi- 
ture is measured by the amount of oxy- 
gen consumed (Vo,). Therefore, the Vo, 
is a measure of the intensity of the exer- 
eise that may be either dynamic (aero- 
bic) or static (isometric). As the intensi- 
ty of exercise increases, VO, increases 
linearly in parallel until it plateaus. 
However, some trained individuals can 
continue to exercise at higher levels of 
intensity past the plateau in VO,. 

To supply oxygen to exercising tis- 
sues, the body must have an intake sys- 
tem, a delivery system, and a carrying 
system. The respiratory system func- 
tions as the intake system, and for the 
purposes of this article, we assume the 
presence of a normally functioning res- 
piratory system. The blood serves as 
the vehicle for oxygen delivery. We also 
assume a normal hemoglobin level 
(qualitatively and quantitatively). The 
cardiovascular system serves as the 
system's pump. Oxygen delivery to the 
tissues is regulated by the cardiac out- 
put (CO) meeting the tissues’ require- 
ments. 

Dynamic exercise is characterized by 
a marked increase in the oxygen con- 
sumption (Vo,) with increasing intensi- 


. ty of exercise (Fig 1).* This increase in 


Vo, is paralleled by a marked increase in 
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the CO and the heart rate (HR). Cardi- 
ac output begins to increase during the 
preexercise period,” secondary to in- 
creased sympathetic activity and in- 
creases proportional to the oxygen be- 
ing consumed. At maximum effort, CO 
can increase threefold to fourfold above 
resting levels. The increase in CO is 
determined by the HR and the stroke 
volume (SV). Heart rate increases two- 
fold to threefold from the resting state 
to maximum exercise.* When exercise is 
performed in the upright position, SV 
will increase from the resting level to 
one third of maximum effort. There- 
after, little further increase in SV oc- 
curs, and further increases of CO are 
dependent on HR (Fig 1). The SV re- 
sponse is affected by the distensibility of 
the ventricle (preload), the force of con- 
traction of the ventricle in relation to 
the pressure in the aorta (afterload). 
Catecholamines play a role by increas- 
ing the force generating potential of the 
muscle fibers (increasing contractility) 
increasing the HR and reducing sys- 
temic vascular resistance (SVR).' When 
an individual exercises in the supine po- 
sition, SV is almost at its maximum be- 
cause of the increased return from the 
lower body secondary to gravity. 
Therefore, in the supine position, SV 
does not increase substantially with ex- 
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Terminology 
Exercise 


Definition 


Planned, structured, and repetitive body movement done to improve or 


maintain one or more components of physical fitness 


Dynamic 


(aerobic)* 
exercise 
Static (isometric)* 
exercise 
isotonic exercise 
range of motion 
lsokinetic exercise 


Exercise involving large muscle groups and producing a predictable 
and reproducible load on the oxygen transport system by increasing 
peripheral oxygen demand 

Exercise involving smaller muscle groups without a changa in the fiber 
length of the muscles involved; usually submaximal In intensity 

Exercise involving the exertion of force that is constant through the full 





Exercise involving movement of a constant speed 


*The terms given in parentheses in each case have similar meanings and can be used interchangeably. 


Table 2. — Glossary of Exercise Terms 


Terminology Definition 


Force 


The resistance of weight that an 


Commonly Used Measure 
kg 


individual must move or maintain 


against gravity 


Work 
moved 


Power 


Maximal* 
effort 
increase in workload 


Submaximal 
effort 
maximal 


Ergometry 
exercise testing 


intermittent 
protocol 
workloads 


Continuous 
protocol 
workloads 


Maximal 
voluntary 
effort 
(MVE) 


Aerobic 
capacity 


continue 


or the Vo,max 





Force times the distance that the force is 
The rate at which work is performed 
Exercise test that is continued until the 


Vo, no longer increases with an 


Exercise test that is continued to a 
predetermined level less than 


The process and instrumentation of 


Exercise test continued until the 
subject is no longer willing to 


kgMt 

kgM/min; Vo, (mL/min; L/min) 

PWC (kgM/min)+; Vo.max (mL/ 
min; L/min) 

PWC170 (kgM/min) 


Cycle (upright, supine), 
treadmill, arm crank 


Graded exercise test invoiving a 
resting period between changes in 


Graded exercise test involving no 
resting period between changes in - 


PWC (kgM/min) 


Marker of fitness determined by the 
MVE, the time of exercise, the PWC 


*"Maximal effort” is somewhat of a misnomer, because a subject can continue to exercise past a 


plateau in the amount of oxygen consumed (Vo,). 
TkgM indicates kilogram meter. 


For uniformity, all data should be indexed by weight (kilograms), height (centimeters), body surface 
area (square meters), or lean body mass. Therefore, the physical working capacity (PWC) becomes the 
PWCI, ie, the PWC index, and maximum oxygen consumption (Vo,max) is indexed and expressed as 


milliliters per minute per square meter. 


ercise. Because of the differences in car- - 


diovascular response associated with 
position, as well as with the exercise 
testing protocol being used, it is critical 
to be knowledgeable about the methods 
used when comparing results of studies. 

Maximum exercise leads to a three- 
fold to fourfold increase in CO. The rise 
in systolic blood pressure (SBP) and 
mean arterial pressure (MAP) is linear 
with the increase in CO. However, if 
MAP increased fourfold (80 mm Hg to 
320 mm Hg), the myocardial demand for 
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oxygen would be so great as to be unsus- 
tainable. Dilatation of the systemic ar- 
terioles results in a lowering of the 
SVR. Because of this peripheral vasodi- 
latation, only a minimal change occurs in 
the diastolic blood pressure (DBP). The 
MAP is, therefore, much less than it 
would be if peripheral vasodilatation did 
not occur! However, because the in- 
crease in CO is of a greater magnitude 
than the increase in MAP, the SVR de- 
creases. Figure 2 demonstrates the in- 
terrelationship between the CO, the 
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Fig 1.—Cardiovascular responses to upright 
exercise. CO indicates cardiac output; SV, 
stroke volume; HR, heart rate; Vo, oxygen 
consumption; VO,max, maximum oxygen 
consumption, and AVO,, arteriovenous oxy- 
gen difference. The increase in VO, with in- 
creasing exercise intensity is paralleled by 
increases in CO, HR, and AVO,. 


Vo,max 


Rest Aerobic Power 


Fig 2.— Blood pressure and systemic vascu- 
lar resistance (SVR) responses to exercise. 
CO indicates cardiac output; SBP, systolic 
blood pressure; MAP, mean arterial pres- 
sure; DBP, diastolic blood pressure; 
and Vo,max, maximum oxygen consump- 
tion. 


MAP, the SBP, the DBP, and the SVR 
with dynamic exercise. 

Few sports are purely dynamic or iso- 
metric. Static or isometric exercise (eg, 
power lifting) leads to a smaller increase 
in CO with a greater increase in MAP? 
In contrast to dynamic exercise (eg, 
swimming, running, and cycling), the 
SVR may increase slightly. This occurs 
because the magnitude of the increase in 
CO is similar to the magnitude of the 
inerease in MAP. The eardiovaseular 
responses seen with isometric exercise 
are proportional to the muscle mass in- 
volved, the duration of the contraction 
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of the involved muscle groups, and the 
percentage of maximal tension of the 
involved muscle group.” 


MEDIATORS OF 
CARDIOVASCULAR RESPONSES 


The normal cardiovascular responses 
to exercise are affected by several vari- 
ables, eg, age, sex, ethnicity, exercise 
protocol (instrument and position), and 

‚training. 


Age 


Children differ from adults in their 
cardiovascular responses to exercise. 
Oxygen consumption (Vo,) ean increase 
up to 10-fold in healthy nontrained chil- 
dren at maximal effort compared with a 
10-fold to 15-fold increase in healthy 
untrained adults. The maximum Vo, 
(Vo,max) is seen to increase from a val- 
ue of 1 L/min in a 6-year-old child to 3 
L/min in a 15-year-old adolescent,” 
peaking in early adulthood at a level of 
3.8 L/min and decreasing thereafter 
(Fig 3). For comparison, Vo,max is typi- 
cally indexed by body weight (in millili- 
ters per minute per kilogram). ^? 

When indexed by body surface area, 
the maximum CO (COmax) is somewhat 
lower in children than in adults and in- 
creases with increasing age and increas- 
ing stature. Cardiac output is seen to 
increase by 20 mL/min for each centime- 
ter increase in height for ehildren work- 
ing at the same Vo,.” On the other hand, 
children have higher maximal HR 
(HRmax) values than adults varying 
from 195 to 215 beats ver minute and 
decreasing after maturity at arate of 0.7 
to 0.8 beats per minute per year (result- 
ing in the commonly used adult formula, 
HRmax = 220 — age in years), as demon- 
strated in Fig 4.” The maximal SV 
(SVmax) response to exercise is lower 
in children than in adults and increases 
with increasing age and height.”” In- 
creasing age and increasing body size 
cause an increase in the SBP and the 
DBP. 


Gender 


Gender differences have also been ob- 
served in the normal cardiovascular re- 
sponses to exercise with males having 
greater VO,max values than females at 
almost any age. This has been demon- 
strated as early as 5 years of age.” How- 
ever, this difference disappears when 
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Vomax, mL-min-kg 
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Fig 3. — Effect of age on the maximum oxygen 
consumption (Vo,max) in males. 


the Vo,max is indexed by weight in kilo- 
grams or by lean body mass." When the 
Vo,max is indexed by weight, it has 
been observed to increase little in boys 
and to decrease in girls with increasing 
age. However, this is a controversial 
subject, with the literature divided on 
this topic. '^? 

Boys have greater CO responses than 
girls.” However, for a given workload, 
females have higher HRmax values 
than do males. This has been considered 
to be secondary to a smaller lean body 
mass and lower hemoglobin levelin girls 
at any given weight. However, the 
same differences in HR are seen in 
6-year-old children who have equal he- 
moglobin concentrations." Other possi- 


-ble explanations include lower SVs in 


females and sex-related differences in 
autonomic cardiac regulation. The lat- 
ter has been postulated because boys 
have a more rapid decrease in their HR 
on cessation of exercise than do girls, 
suggesting a qualitative difference in 
regulatory mechanisms. Males are also 
observed to have a greater SV response 
to maximal exercise than are females at 
all heights.” 

Because male adults have a higher SV 
response than do women to exercise, 
males have traditionally been thought 
to have higher SBP responses to exer- 
cise than do females. A study” of 170 
healthy black boys and girls did not sup- 


port for this assumption. No differences - 


in maximum blood pressure response 
when indexed by body weight were ob- 
served in these children. 


Race 


The cardiovascular responses to ex- 
ercise are also affected by race. Recent 
data from the Medical College of Geor- 
gia, Augusta, have shown that black 
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Fig 4.—Effect of age on the maximal heart 
rate (HRmax) responses to exercise. 


males have SV and CO responses to 
exercise that are lower in magnitude 
than those observed in a similar group of 
white males," suggesting that there 
may be racial differences in the CO re- 
sponses to exercise. With similar inten- 
sity of exercise, white boys had higher 
COs.” 

Using upright cycle ergometry, no 
racial differences in HRmax values in 
children have been demonstrated.” Re- 
cent studies utilizing supine cycle ergo- 
metry demonstrated higher preexer- 
cise and HRmax values in white males 
when compared with age-matched black 
males,” 

In a study of 288 healthy children us- 
ing a treadmill, Riopel et al” observed 
few racial differences with respect to 
SBP responses to dynamic exercise. 
However, Alpert et al,” using cycle er- 
gometry, demonstrated that black 
males had higher exercise blood pres- 
sure responses than white males in- 
dexed by age and by body surface area 
(Fig 5). However, these black youths 
also tended to have a greater aerobic 
power than their white counterparts. 

Recently, Arensman et al” demon- 
strated that black males exhibit a more 
marked increase in SVR with maximal 
exercise than a white male cohort. This 
accentuated SVR response is associated 
with the previously mentioned dimin- 
ished CO response to maximal exercise. 


Exercise Protocol 


The type of ergometer and the exer- 
cise position also affect the normal 
child’s cardiovascular responses to ex- 
ercise, Standards exist for cycle and 
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treadmill exercise protocols. The meth- 
ods used are often determined by er- 
gometer availability, variables to be as- 
sessed, and physician preference. 
Treadmill exercise produces a higher 
myocardial Vo, and, therefore, a higher 
total Vo,. However, upright cycle ergo- 
= 95th Percentile . metry is generally safer and quieter, 
e s s » 75th Percentile and allows easier measurement of mul- 
tiple variables. Supine cycling, al- 
though not as commonly used, is partic- 
ularly amenable to Doppler assessment 

m m s Sth Percentile of CO." Doppler-derived COs can be 
coupled with Vo, and workloads to give 
a more complete assessment of working 
capacity and cardiovascular response to 


= Mean 


ee «e 25th Percentile 





: exercise. — 
15 225 05 Higher Vo,max values, CO, and 
BSA, m? | HRmax are observed in treadmill exer- 
| cise when compared with cycle ergo- 
Fig 5. — Effect of race on maximal blood pressure responses to exercise in black females (top metry due to the individual being un- 
left), black males (top right), white females (bottom left), and white males (bottom right). supported and using a greater muscle 


SBPmax indicates maximum systolic blood pressure; BSA, body surface area. mass in treadmill exercise, +”? Tread- 
| mill exercise causes greater SV and 
blood pressure responses in adults, but 
there are insufficient data on the effects 
of these variables in children. 


: Table 3. — Effect of Different Variables on Cardiovascular Responses to Exercise 


Cardiovascular Children 
Response* vs Adults Gender Instrument Position 


T s to early 20s Lower M>F; M=F when Insufficient data Treadmill > cycle Upright > supine 
indexed/kg l 


ts Lower M>F WeB _ Treadmill > cycle Upright > supine 


ls after Higher M= F (F>M, W=B Treadmill > cycle Upright > supine 
submaximal HR) 


ts Lower M>F W=B Treadmill > cyclet Supine > upright 
fs Lower M=F B=W Treadmill > cyclet Insufficiant data 





*Vo,max indicates maximum oxygen consumption; COmax, maximum cardiac output; HRmax, maximal heart rate; SVmax, maximum stroke volume; and 


BP, blood pressure. 
TUpward arrows indicate increases; downward arrows, decreases. 
FAdult data. 


Table 4. — Responses of Maximum Oxygen Consumption (Vo,max) to Training 
Brown Lussler and Eriksson and Vaccaro and Massicotte and Rotstein 
Varlable et al* Ekblom?” Buskirk” Koch? Clarke” MacNab?’ et al” 


No. of 
subjects 


Sex 
Age, y 


Weeks of 
study 


Time 
session 


Days per 
week 


% increase 
in Vo,max 
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Upright cycle exercise produces a 
higher Vo,max value and more marked 
changes in CO than does supine cycle 
exercise, This is a result of greater val- 
. ues for HRmax and SVmax.?^ Supine 


exercise causes a greater increase in 


venous return from exercising of the 
lower extremities, leading to a greater 
SV at rest and secondarily lower values 
for resting HR and HRmax. Because of 
the greater increase in SV in the preex- 
ercise state, the early increase in SV is 
not usually observed during supine 
exercise. 

Table 3 summarizes the effect of age, 
gender, race, and protocol on the cardio- 
vascular responses to dynamic exercise. 


Response to Training 


Athletic training in adults causes an 
increase in total blood volume and total 
hemoglobin level, leading to an increase 
in the venous return to the heart and a 
' secondary increase in SV." However, 
these hematologic changes are not ac- 
companied by an increase in the abso- 
lute hemoglobin concentration. Trained 
pubertal children exhibit similar re- 
sponses to those seen in adults, with an 
increase in SV at all levels of exercise. 
. However, these increases have not 
been consistently demonstrated in pre- 
pubertal children. The changes in ado- 
lescents and adults are thought to be 
secondary to higher SV and improved 
venous return and/or improved myocar- 
dial contractility. 

Trained athletes also demonstrate 
lower resting HRs, lower HRs at all 
exercise levels, and a more rapid decline 
in HR after exercise (recovery). The 
resting HR and submaximal HRs: are 
considered to be the most sensitive re- 
flectors of conditioning and often pre- 
cede any changes in maximal aerobic 
power. The sensitivity of this HR re- 
sponse forms the basis for use in fitness 
tests in which the Vo,max is indirectly 
assessed from the submaximal HR. The 
HR changes are opposed by changes in 
the SV in the opposite direction, thus 
leading to little change in the CO at any 
given metabolic level. However, the 
maximal CO in children is seen to in- 
crease in training in proportion to the 
increase in the Vo,max observed in 
childhood athletes." Table 4 demon- 
strates that prepubertal children may 
also be responsive to cardiovascular 
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training. This table, compiled by Snell, 
illustrates the increase in VO,max oc- 
curring in children secondary to train- 
ing as observed by several authors. +“ 

Echocardiographic studies have dem- 
onstrated training-induced changes in 
postpubescent athletes.“* These ob- 
served findings reflect the effect of in- 
creased heart volume work secondary 
to training with echocardiographic evi- 
dence of left ventricular dilatation. 
There may also be increased left ven- 
trieular muscle secondary to inereased 
chamber size and myocardial hypertro- 
phy. Prepubescent athletes may also 
exhibit echocardiographie evidence of 
increased left ventricular volume and 
myocardial hypertrophy." 

Figure 6 demonstrates the relation- 
ship among HR, Vo,max, serum lactate 


concentration, minute ventilation, and . 


the carbon dioxide production. The ven- 
tilatory threshold (VT) (or anaerobic 
threshold) is the “point” during a pro- 
gressively graded exercise test when 
minute ventilation and carbon dioxide 
production curves separate from the lin- 
ear rise in the Vo, The anaerobic 
threshold is the point at which lactate 
begins to accumulate in the blood. It is 
now believed that the anaerobic thresh- 
old or VT is merely a manifestation of 
lactate accumulation secondary to an in- 
ability of the kidney to clear the lactate 
as rapidly as it is produced. This in- 
crease in lactate concentration causes a 
marked increase in both the minute ven- 
tilation and the carbon dioxide produc- 
tion. The increase in lactate concentra- 
tion and the VT do not necessarily occur 
at the same point, and it is, therefore, 
difficult to identify consistently a point 
at which the VT occurs. Regardless, 
many exercise physiologists consider 
the VT to be a good measure of one's 
exercise “efficiency” and believe it to be 
a better measure of aerobic fitness than 
the Vo,max. The VT is often expressed 
as a percentage of the Vo,max, or of the 
exercise time, or of the HRmax. Wolfe 
et al^ studied the VT in 10 prepubertal 
female cross-country runners as a possi- 
ble predictor of athletic performance. 
The Vo,max in that study was seen to 
predict performance rank at a statisti- 
cally significant level. The VT ex- 
pressed as a percentage of the VO,max 
also predicted performance, but at a less 
significant level. The best predictor of 
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Fig 6.—The relationship between heart 
rate (HR), maximum oxygen consumption 
(Vo,max), and the anaerobic threshold (AT). 
VE indicates minute ventilation; VO,, oxygen 
consumption; and VCO, carbon dioxide 
production. 


performance was the VT, expressed as 
either a percentage of the exercise time 
or of the HRmax. 

As has been demonstrated, pediatric 
cardiovascular responses to exercise 
are similar to those of adults in quality, 
with the quantitative aspects depen- 
dent on the size, age, and dimensions of 
the child. Many of these variables are 
also affected by the sex and race of the 
child. These cardiovascular responses 
are also affected by the physician, the 
methods involved, and the training of 
the child. 


CONCLUSION 


Oxygen eonsumption increases with 
increasing exercise intensity. This in- 
crease in VO, is paralleled by an increase 
in the CO and the HR. The increase in 
Vo, is also paralleled by an increase in ` 
SV, with the maximum increase occur- 
ring at one third of the maximal exercise 
intensity. The increased CO is associ- 
ated with an increase in SBP, but SVR 
decreases with maximal dynamic exer- 
cise secondary to systemic vasodilata- 
tion. Maximum oxygen consumption 
and the VT may serve as indicators of 
aerobic power in children. 


This investigation was supported in part by 
grants HL 35073 and HL 41781 from the National 
Institutes of Health, Bethesda, Md. 

Table 4 was compiled by Peter Snell, PhD, Uni- 
versity of Texas Medical Center, Galveston, for use 
in Grand Rounds presentations. 
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B-Galactosidase Tablets in the Treatment of Lactose 
Intolerance in Pediatrics | B 


Marvin S. Medow, PhD; Kerry D. Thek, MD; Leonard J. Newman, MD; Stuart Berezin, MD; 
Mark S. Glassman, MD; Steven M. Schwarz, MD 


€ Lactose-Intolerant children manifest 
diminished or nonexistent Intestinal lac- 
tase activity, resulting in flatulence, ab- 


domina! pain, and diarrhea. To assess the 


hydrolytic capability of lactase-contain- 
ing tablets taken Immediately before oral 


lactose challenge, we studied 18 children . 


previously identified as being lactose in- 


tolerant and having no underlying organic 


gastrointestinal disease. Subjects had a 
mean (+ SEM) age of 11.4 + 3.4 years; 72% 
were male. At time of the study, lactase- 
containing tablets or placebo tablets were 
ingested (double-blind) Immediately be- 
fore drinking a solution of lactose. Breath 
samples were obtained for hydrogen anal- 
ysis at 30-minute intervals during a 2-hour 


. period, and clinical symptoms were monl- _ 


actose intolerance, a consequence of 
decreased or absent intestinal B-ga- 
lactosidase (lactase) activity, is a com- 
mon finding in the pediatric popula- 
tion.” Symptoms related to lactose 
intolerance are often transient, pre- 


senting as a result of mucosal injury. - 


. associated with either bacterial or viral 
enteritis.** Other clinical states charac- 
terized by intestinal brush-border inju- 
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tored. In lactose-Intolerant patients, hy- 


` drogen production was significantly 


greater following placebo (maximum hy- 
drogen excretion, approximately 60 ppm) 
compared with lactase-containing tablets 


. (maximum hydrogen excretion, 7 ppm). 


Increased hydrogen production was as- 
sociated with clinical symptoms Including 
abdominal pain (89% of subjects follow- 
ing placebo Ingestion), bloating (83%), di- 
arrhea (61%), and flatulence (44%). These 
results indicate, therefore, that coinges- 
tion of lactose and lactase-containing tab- 
lets significantly reduces both breath hy- 


drogen excretion and clinical symptoms _ 


associated with lactose Intolerance. 
(AJDC. 1990;144:1261-1284) - 


ry or altered bowel flora (eg, gluten- 
sensitive enteropathy and  gastro- 
intestinal surgery) may be complicated 


by secondary lactase deficiency." A 


rare, congenital form of this disorder 
characteristically presents within the 
first few days of life, following introduc- 
tion of lactose in breast milk or formu- 
la.” In otherwise healthy older children 


and adults, the inability to hydrolyze 


lactose to its component sugars, glucose 
and galactose, is commonly referred to 
as “late-onset” or “acquired” lactase de- 
ficiency. This type of enzyme disorder is 


thought to occur as a heritable, autoso- 


mal recessive trait, exhibiting a wide 
variation in incidence among different 
ethnic groups.Symptoms, while usually 
noted after 3 to 5 years of age, may occur 
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_as late as adolescence.” 


The clinical consequences of lactase 
deficiency result from the bacterial hy- 
drolysis of lactose in the cecum and co- 
lon, resulting in production of hydro- 
gen, carbon dioxide, and short-chain 


organic acids.”” Increased evolution of ` 


gas, and the osmotic load presented to 
the colon secondary to bacterial fermen- 


tation can lead to multiple symptoms, . . 


including abdominal pain, distention, 
flatus, eructation, and watery, often 
acidic stools. In children with lactase 
deficiency, these symptoms may result 
in anorexia and weight loss. 

Because milk and dairy products are 
important sources of both macronutri- 
ents and micronutrients in the pediatric 
diet, a convenient treatment for lactose 
intolerance may obviate the need for 
specialized nutritional management. 
Current available therapies include 
commercially - available predigested 
milk and dairy products as well as fungal 
or yeast-derived B-galactosidases add- 
ed to lactose-containing liquids. While 
this latter treatment is effective, 12 to 
24 hours is required for adequate (ie, 
26095) in vitro lactose hydrolysis. Re- 


 eentstudies have described the utility of 


adding B-galactosidases to milk immedi- 
ately before ingestion by adults" and 


- ehildren'*^ in decreasing both the pro- 


duction of breath hydrogen and the clin- 
ical symptoms associated with lactose 
intolerance. To determine an effective . 
treatment alternative for children with 
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symptomatic lactose intolerance, we 
evaluated the efficacy of a tablet form of 
B-galactosidase taken immediately be- 
fore an oral lactose challenge. 


. PATIENTS AND METHODS 
Patient Selection 


Patients were selected from among those 
referred to the Division of Pediatric Gastro- 
enterology and Nutrition, New York Medi- 
cal College, Valhalla. Patients presenting 
with chronic nonspecific abdominal pain, 
with or without diarrhea, were evaluated for 
the presence of late-onset primary lactose 
intolerance. 

Children with underlying gastrointestinal 


disease (eg, inflammatory bowel disease, - 


acute gastroenteritis, and celiac disease) or 
manifestations of acute/chronic malnutrition 
or growth failure were excluded from the 
study. Routine patient screening included a 
physical examination; determinations of 
complete blood cell count with differential 
cell count, platelet count, erythrocyte sedi- 
mentation rate, and liver function; and uri- 
nalysis and urine culture. Those with normal 
results of screening studies subsequently un- 
derwent breath hydrogen analysis, as de- 
scribed below. 

. From December 1, 1987, through Novem- 
ber 30, 1988, a total of 18 patients with late- 
onset lactose intolerance were enrolled in the 
study. The protocol was approved by The 
Committee for the Protection of Human Sub- 
jects (Institutional Review Board), New 
York Medical College. 


Hydrogen Breath Testing 


All patients fasted for a minimum of 8 
hours before the hydrogen breath test was 
performed and had not received antibiotics 
for at least 2 weeks before the test. Partici- 
pants were placed on a gluten- and lactose- 
free diet for 24 hours before testing to mini- 
mize basal hydrogen production. Each 
patient received lactose (2 g/kg of body 
weight up to a maximum of 50 g) and had 
serial breath samples (0, 30, 60, 90, and 120 
minutes following lactose ingestion) tested 
for the presence of hydrogen. Patients who 
did not produce hydrogen after a carbohy- 
drate challenge, or those who exhibited base- 
line (zero time) breath hydrogen levels great- 
er than 10 ppm, were excluded from the 
study. 

Lactose-intolerant patients who agreed to 
participate underwent two additional breath 
tests at least 2 weeks apart, during which 
either lactase-containing tablets or placebo 
tablets were administered in a double-blind, 
cross-over fashion. The investigator initially 
determined which tablet to administer in a 
randomized fashion by lot. Tablets contain- 
ing lactase (B-galactosidase produced from 
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Aspergillus oryzae) and placebo of inert ex- 
cipient were supplied by Lactaid Ine, Pleas- 
antville, NJ. Each active tablet contained 
3000 (Food Chemical Codex Units) of B-ga- 
lactosidase (optimum pH, approximately 
4,5). Participants chewed and swallowed one 
tablet per 5 g of lactose immediately before 
carbohydrate challenge. There were no sen- 
sory differences (ie, taste or texture) be- 
tween the active and placebo tablets. 

End expiratory breath samples were col- 
lected in a gas-tight syringe and analyzed for 
hydrogen concentration following separation 
with use of a gas chromatograph (Carle Mod- 
el AGC 111, Hache Inc, Loveland, Colo) with 
a 275-em, 5 A molecular sieve column (45/50 
mesh) equipped with a thermal conductivity 
detector. The system was standardized be- 
fore each use with a reference gas consisting 
of 100 ppm of hydrogen in nitrogen (MG Sci- 
entific Gases, Northbranch, NJ). Hydrogen 
coneentration was quantitated with use of a 
computing integrator (Shimadzu CR3A, Shi- 
madzu Ine, Columbia, Md). Breath hydrogen 
levels 10 ppm above baseline were consid- 


- ered positive for lactose malabsorption.” 


Symptom Evaluation 
During each of the carbohydrate chal- 


lenges, patients were interviewed about the | 


presence or absence of abdominal pain, gas, 
bloating, diarrhea, or flatulence. In addition, 
patients recorded their symptoms on a ques- 
tionnaire, which was evaluated for severity 
of symptoms (on a scale of 1 to 5, with 1 being 


absence of symptoms and 5 being severe 
symptoms) independent of breath analysis 
results. 


Statistical Analysis 


Comparisons between  lactose-tolerant 
and lactose-intolerant patients were made 
with use of both x” analysis and Student's t 
test for unpaired samples (two-tailed). Dif- 
ferences in hydrogen excretion associated 
with placebo and lactase treatment were as- 
sessed with use of Student's ¢ test for paired 
data (two-tailed).” 


RESULTS 


During the examination of 160 chil- 
dren (mean X SEM age, 9.3+0.4 years) 
referred because of chronic recurrent 
abdominal pain, 55 (84%) were identi- 
fied as being lactose intolerant. Patients 
were classified as being either lactose- 
tolerant (normal) or lactose-intolerant 
based on the results of breath hydrogen 
analysis every 30 minutes for a total of 
120 minutes. In lactose-tolerant chil- 
dren (Fig 1), breath hydrogen excretion 
did not exceed 10 ppm, as shown by the 
broken line in Fig 1, and averaged 
(mean + SEM) 2.3 +0.2 ppm up to 120 
minutes. Breath hydrogen quantitation 
of lactose-intolerant children exceeded 
10 ppm by 60 minutes and remained 
significantly elevated (P<.01, normal 


Fig 1.— Time course of breath hydrogen excretion in lactose-tolerant (open circles) and lactose- 
intolerant (closed circles) patients (N = 160). Data shown are the mean (+ SEM) breath hydro- 
gen excretion values; where not depicted, SEM is within the data point. The dashed line 
represents a breath hydrogen level of 10 ppm; breath hydrogen concentration above 10 ppm is 
diagnostic of lactose malabsorption. Asterisk indicates P<.01, normal vs control. 
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Fig 2.—Breath hydrogen excretion of 18 patients determined 120 minutes after lactose ingestion 
with either placebo- or lactase-containing tablets. Data shown are individual values of net (total 
minus basal) breath hydrogen excretion. Solid circles indicate the mean (+SEM) values 


(P<.01, placebo vs lactase tablets). 


vs lactose-intolerant; N=160) for the 
duration of the test period. There were 
no differences at zero time (8.7+ 0.44 vs 
4.1+1.48 ppm) or at 30 minutes 
(2.9+0.36 vs 3.9+1.28 ppm) (mean 
+SEM), comparing breath hydrogen 
leveis for allnormal and lactose-intoler- 
ant patients, respectively. 

Eighteen of the 55 patients identified 
as lactose intolerant agreed to partici- 
pate in this study. The demographics of 
the participants were not different from 
those of the nonparticipants. The mean 
age of the participants was 11.4+3.4 
years, which was not significantly dif- 
ferent from that of the 160 children ini- 
tially sereened for lactose intolerance. 
The sex distribution was 72% male com- 
pared with 47.5% of the initial group. 
Figure2 shows that placebo administra- 
tion, followed by lactose challenge, re- 
sulted in a mean (+SEM) net breath 
hydrogen value of 57.9 + 10.5 ppm at 120 
minutes (net hydrogen excretion equals 
total minus basal [zero time] levels). In 
contrast, lactose-intolerant patients 
produced only 6.8+3.6 ppm of hydro- 
gen at 120 minutes (P<.01, n= 18). Fig- 
ure 2 also shows maximum net breath 
hydrogen values for each patient follow- 
ing both placebo and lactase administra- 
tion. In 16 (89%) of the 18 participants, 
lactase pretreatment successfully low- 
ered maximal (120-minute) net breath 
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hydrogen levels to below the 10-ppm 
threshold for malabsorption (P<.001). 

The Table lists the clinical symptoms 
associated with lactose challenge in this 
pediatric population. Following place- 
bo, 89% of patients experienced abdom- 
inal pain, 83% experienced bloating, 
61% experienced diarrhea, and 44% ex- 
perienced flatulence. In two (11%) of the 
18 patients, symptoms were reported 
despite pretreatment with lactase cal- 
culated to hydrolyze the ingested lac- 
tose load. 


COMMENT 


Lactose malabsorption resulting 
from lactase deficiency can be detected 
by a lack of rise in plasma glucose level 
following ingestion of lactose. A less in- 
vasive, more accurate method for the 
detection of lactase deficiency is the 
measurement of breath hydrogen. Be- 
eause hydrogen is not produced as a 
result of normal metabolism in humans, 
bacterial fermentation of nonhydro- 
lyzed lactose produces hydrogen that 
diffuses into the blood and can be mea- 
sured in expired breath. The presence 
of increasing amounts of breath hydro- 
gen with time following an oral lactose 
load suggests lactase deficiency. In 
some 20% of patients studied, however, 
colonie bacteria were incapable of pro- 
ducing hydrogen when presented with a 
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Symptoms Recorded by 18 Study 
Patients* 


No. of Patients 








Lactase 
Group 






Placebo 
Group 








Symptom 


Diarrhea 
Bloating 3 
Abdominal pain 1 16 
Flatulence ite 8 
Total 


*Symptoms were recorded following lactose chal- 
lenge (2 g/kg; maximum dose, 50 g) plus either 
placebo or lactase tablets {1 tablet per 5 g of 
lactose) (see “Patients and Methods” section). 


nonmetabolizable carbohydrate, lactu- 
lose." In these individuals, determina- 
tion of breath hydrogen excretion is of 
little diagnostic value. Our study, 
therefore, included patients who were 
symptomatic and capable of producing 
hydrogen gas. _ 

Numerous clinical studies have de- 
scribed the efficacy of the predigestion 
of lactose in the elimination of symp- 
toms associated with lactase deficien- 
cy.” These investigations included the 
predigestion of milk or lactose-contain- 
ing formula before ingestion. However, 
there has been no correlation of symp- 
toms with breath hydrogen production 
in older children and adolescents, nor an 
evaluation of the effectiveness of lactase 
and lactose co-administration. We eval- 
uated the effectiveness of lactase-con- 
taining tablets in the reduction of breath 
hydrogen excretion and clinical symp- 
toms commonly associated with lactase 
deficiency. The participants were 
healthy, well-nourished children diag- 
nosed as being lactose intolerant. 
Breath hydrogen was measured every 
30 minutes for 2 hours following lactose 
ingestion, rather than for 3 or 6 hours as 
suggested by some investigators," as 
breath hydrogen excretion was signifi- 
cantly greater than the basal level by 60 
minutes. Our results show that eoinges- 
tion of lactose and lactase-containing 
tablets significantly reduced breath hy- 
drogen excretion in 16 (89%) or 18 pa- 
tients. This reduction in hydrogen ex- 
cretion was temporally associated with 
a decrease of reported symptoms in this 
group of lactose-intolerant patients. 
Use of a convenient, palatable tablet - 
form of lactase offers obvious advan- 
tages, allowing for the potential liberal- 
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ization of dietary lactose intake. The 
inability of lactase tablets to lower 
breath hydrogen excretion and amelio- 
rate symptoms in two patients may 
have been secondary to several factors. 
For example, gastric hyperacidity may 
have resulted in decreased activity of 
the enzyme (optimum pH, approxi- 
mately 4.5). Alternatively, selected pa- 
tients may be exquisitely sensitive to 
small amounts of unhydrolyzed carbo- 
hydrate, requiring increased exogenous 
lactase. 

Lactose intolerance in this study was 
evaluated using a standard carbohy- 
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drate challenge, which employs a non- 
buffered solution of lactose in water (pH 
6.2). It is likely that the pH of this solu- 
tion in the stomach approximated the 
optimum of the exogenous lactase and 
resulted in relatively rapid hydrolysis of 
the ingested lactose. Caution must be 
exercised, however, when extrapolat- 
ing from results obtained with use of a 
lactose solution to results achieved with 
ingestion of lactose-containing foods. 
Hydrolysis of a lactose solution is not 
limited by factors such as degree of mas- 
tication, mechanical disruption, enzy- 
matic predigestion of complex carbohy- 
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Risk Factors for Adolescent Cigarette Smoking 


The Muscatine Study 


Thomas M. Reimers, PhD; Paul R. Pomrehn, MD; Samuel L. Becker, PhD; Ronald M: Lauer, MD 


e Smoking among adolescents Is a de- 
velopmental phenomenon with several 
factors exerting an Influence on cigarette 
use at different times. We examined the 
longitudinal influences of several behav- 
ioral and social variables on the smoking 
status of 443 students followed from early 
to late adolescence. Of the factors exam- 
ined, association with friends who smoke 
and previous smoking status were con- 
sistently associated with an adolescent’s 
future smoking status. Other factors, 
such as attachment to father or to mother, 
parental supervision, extracurricular ac- 
tivity, perceived negative and positive ef- 
fects of smoking, and academic involve- 
ment, were all related to late adolescent 
smoking status. These observations sug- 
gest that strategies that influence smok- 
Ing behavior need to be directed not only 
to the Individual child but also to influ- 
ences within the chlid’s home and school 
environment. 

(AJDC. 1990;144:1265-1272) 


igarette smoking is a major prevent- 
able cause of death.' It has been esti- 
mated that 20% of high school senior 
girls and 16% of boys smoke daily.” The 
negative health consequences of smok- 
ing, the implications for prevention, and 
the emergence of the smoking habit dur- 
ing adolescence have resulted in a large 
number of investigations focusing on 
adolescent cigarette use.” 
Research on adolescent smoking has 
identified a number of risk factors. The 
-most consistent influence on adolescent 
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cigarette use is the association with 
friends who smoke.” Studies have dem- 
onstrated that adolescents who smoke 
tend to associate with other adolescents 
who smoke. Several other factors also 
are related to adolescent cigarette use, 
ineluding adolescents relationship with 
or attachment to their parents," level of 
parental supervision," involvement 
in extracurricular aetivities,""" school 
performance, "^" and attitudes regard- 
ing the negative and positive conse- 
quences of smoking. *? 

Most research in this area has treated 
smoking as a static event, ie, many of 
the investigations have been cross-sec- 
tional, examining influences on smoking 
behavior at a specific time. The primary 
purpose of this investigation was to 
identify faetors that exert the greatest 
influence on future smoking behavior 
and to ascertain whether the influence 
of these factors changes over time. 


SUBJECTS AND METHODS 
Population 


H 


Students attending two junior high schools 
and one high school in Muscatine, Iowa, were 
administered standardized questionnaires 
during each spring from 1981 through 1984. 
The group response to questions related to 
smoking behavior previously had been vali- 
dated against salivary thiocyanate measure- 
ments. All students attending grades 8 
through 11 were surveyed in their home- 
rooms by a trained research staff. The stu- 
dents ranged in age from 18 to 17 years. The 
current analyses were based on 443 students 
who were present at each of the four yearly 
survey administrations. Those who were ab- 
sent from one or more surveys were exclud- 
ed. This resulted in a loss of 262 students 
from a total pool of 705 students. To deter- 
mine whether the subjects being analyzed 
were representative of the total pool, they 
were compared with the 262 subjects who 
were excluded. Comparisons were made for 


age, sex, eight prediction variables, and the 
dependent variable of smoking status in the 
lith grade. No significant difference was 
found in any of these comparisons. 


Predictor Variables Used 
in the Analyses 


Forty-nine items were selected from a 
multi-item questionnaire to form nine com- 
posite variables that previous research had 
shown to be related to smoking. ** Cronbach’s 
a coefficient was computed to assess the in- 
teritem reliability of seven of the nine com- 
posite variables. Cronbach’s a coefficient 
ranges from 0 to 1.0, with a score of 1.0 
indicating perfect reliability. The composite 
variables were as follows. 

Association With Friends Who Smoke. 
— This scale was based on a total of six items 
that measured how many of the subject’s 
friends smoked. Three items were directed 
toward friends of both sexes: friends known 
the longest, friends with whom they associat- 
ed most often, and best friends. The smoking 
behavior of these friends was assessed on a 
four-point Likert scale, ranging from 1 (none 
smoke) to 4 (all or almost all smoke). Cron- 
bach’s a coefficient for this scale was 0.90, 
indicating that the interitem reliability for 
this variable was high. A high score on this 
variable indicated a more frequent associa- 
tion with friends who smoke. 

Attachment to Father.-—-This scale con- 
sisted of four items that measured the degree 
to which a subject’s father seemed to under- 
stand the subject, praised or complimented 
the subject, made the subject feel close to 
him, and talked over problems with the sub- 
ject. These paternal characteristics were 
scored on a scale ranging from 1 (never) to 4 
(usually). Cronbach’s a coefficient for this 
scale was 0.91. l 

Attachment to Mother. —This scale ap- 
plied the same four characteristics as the 
attachment to father scale. Cronbach’s a co- 
efficient for this scale was 0.90. 

Parental Supervision.—This two-item 
scale measured the degree to which the 
mother and father knew where the subject 
was when he or she was away from home. 
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Responses on these items ranged from 1 
(never) to 4 (usually). Cronbach's a coeffi- 
cient for this scale was 0.72. 
Extracurricular  Áctivity.— This two- 
item seale assessed the level of importance of 
athletics and other school-related activities 
to the subject. Each item was rated on a four- 
point Likert scale ranging from 1 (not impor- 
tant at all) to 4 (very important). Cronbach's 
a coefficient for this scale was 0.74. 
Negative Effects of Smoking. — This 12- 
item composite assessed subjects perception 
of the negative effects that accompany smok- 


ing'concerning the extent to which smoking‘ 


produces coughing, harms health, shortens 
breath, costs too much money, hurts sports 
ability and schoolwork, smelis bad, makes 
you sick, makes you feel bad, is a bad habit, 
' upsets your stomach, or tastes bad. Subjects 
were asked to endorse each of these effects 
that they thought would happen to them 
from smoking. The items endorsed by each 
subjeet were summed to form the composite 
score. A high score on this scale indicated a 
greater association of negative effeets with 
eigarette smoking. Because each item was 
. simply endorsed or not endorsed, Cronbach's 
a coefficient was not computed. 

Positive Effects of Smoking. — This 13- 
- item composite measured perceptions of the 


. positive effects that accompany smoking con- 
. /. cerning the extent to which smoking is re- 
. . warding, calms you, feels good, is satisfying, 


makes you look sophisticated and grown-up, 


.. ‘makes you feel more sociable, helps to con- 


^" trol weight, makes you relax, is enjoyable, 
makes you feel like an adult, stimulates you, 
helps you get along better with others, or 
helps you to think. Subjects were asked to 
endorse each of these positive effects that 
they thought smoking would have on them. 
The number of items endorsed by a subject 
formed the composite score. Thus, a high 
score on this composite indicated a greater 
association of positive effects with cigarette 
. smoking. 

Academic  Involvement.—' This three- 
item scale assessed the general school and 
learning environment of each subject. The 
scale was composed of students’ grade point 
averages, the amount of time spent doing 
homework, and à measure of how rewarding 
schoolwork and grades were to them. Cron- 
bach’s a coefficient for this scale was 0.56. 

. Parental Smoking. — This two-item scale 
' measured how much each subjects mother 

and father smoked. Responses to each item 

ranged from 1 (never smoked) to 5 (nearly 

every day or every day). Cronbach’s a coeffi- 
- eient for this scale was 0.61. 


Nonresponse Indicator Variables 


To assess the influence of data that were 
missing due to failure or refusal to respond to 
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Table 1 .— Percentage and Number of Cases Categorized as Nonsmokers, ` l 
- ; “Experimenters, and Regular Smokers, by Grade and Sex* 


% (No.) 


a e tC MÀ —— nn e MÀ Ó—— a HnÜ——— M ————ÀÀ 


Nonsmoker 


86.9 (385) 
86.9 (185) 
87.0 (200) 


83.1 (368) 
81.2 (173) 
84.8 (195) 


80.8 (358) 
80.8 (172) 
80.9 (186) 


68.4 (303) 
63.8 (196) 
72.6 (167) 





Experimenter | Regular Smoker 


7.2 (32) 
7.0 (15) 
7.4 (17) 


27 (12) 
3.3 (7) 
22 (5) 


9.5 (42) 
10.8 (23) 
8.3 (19) 


4.3 (19) 
4.7 (10) 
3.9 (9) 


7.0 (31) 
5.6 (12) 
8.3 (19) 


9.3 (41) 
10.8 (23) 
7.3 (18) 


12.4 (55) 
13.6 (29) 
11.3 (26) 


14.7 (65) 
16.9 (36) 
12.6 (29) 


*Percentages do not add to 100% owing to a small percentage of subjects who did not “fit” the definition 
of nonsmoker, experimenter, or regular smoker across grades. 


an item, "indicator" variables were devel- . 


oped for each of the nine predictor vari- 
ables.” For these variables, responses were 
seored 0, and nonresponses were scored 1. 
These indicator variables allowed us to de- 
termine if failure to answer a question was a 
significant predictor of future smoking sta- 
tus. We hypothesized that failure to answer 
an item would be associated with a subject's 
attitudes, beliefs, or behaviors concerning 
smoking. Thus, a significant indicator vari- 
able would suggest that data were not miss- 
ing at random, but missing responses were 
associated with smoking status. 


Measure of Smoking Status 
This seale, constituting the dependent 


variable, was composed of two items. The - 


first item agked how much the student used 


. eigarettes with the following possible re- 


sponses: (1) never used, (2) smoked once or 
twice, (3) smoked a few times, (4) smoked 
occasionally but less than once a;month, (5) 
smoked weekly but not every day, and (6) 
smoked every day or nearly every day. The 
second item asked how many cigarettes the 
respondent smoked per day with the follow- 
ing possible responses: (1) do not smoke at 
all, (2) smoke but not every day, (3) smoke 
daily but fewer than 5 cigarettes per day, (4) 
smoke 5 to 10 cigarettes per day, (5) smoke 11 
to 20 cigarettes per day, and (6) smoke 20 or 
more cigarettes a dày. Responses from the 
two items were combined to form three cate- 
gories of smoking status. 

Nonsmoker. —Subjeets in this: category 
reported on the first item that they had never 
smoked, had smoked once or twice, or had 


smoked a few times, and reported on the 
second item that they did not smoke at all. 
Thus, this category included adolescents 
who had never smoked a cigarette as well as 
those who had tried smoking but were not 
smoking when the survey was taken. 
Experimenter. —This category consisted 
of those adolescents who indicated on the 
first item that they had smoked once or 
twice, had smoked a few times, or smoked 
occasionally but less than once a month, and 
reported on the second item that they 
smoked but not every day. 
‘ Regular Smoker. —Adolescents catego- 
rized as regular smokers reported on the first 
item that they smoked weekly (but not every 
day), or that they smoked every day or near- 
ly every day, and responded on the second 
item that they smoked daily but less than 5 
cigarettes per day, smoked 11 to 20 ciga- 
rettes per day, or smoked 20 or more ciga- 
rettes per day. 


Statistical Methods ' 


Discriminant analysis” was used to identi- 
fy the variables that best ‘discriminated be- 
tween the 11th grade (oldest examined age in 
this study) nonsmokers, experimenters, and 
regular smokers at different times, The pre- 
dictor variables were used in separate ana- 
lyses to identify which variables from each 
survey point (8th, 9th, 10th, and 11th grades) 
best discriminated among the lith grade 
nonsmokers, experimenters, and regular 
smokers. This procedure made possible an 
assessment of the degree to which the smok- 
ing of 11th graders could be predicted with 
measures obtained at the 8th grade alone, 
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the 9th grade alone, the 10th grade alone, 
and the 11th grade alone. 

This analysis allows for an examination of 
the relative contribution of each variable 
within a particular analysis.” The computed 
values that measure the relative contribu- 
tion of each variable are referred to as stan- 
dardized canonical diseriminant coefficients 
(standardized coefficients). The larger the 
magnitude of a standardized coefficient, the 
greater the relative contribution of that vari- 
able to the prediction. The discriminant ana- 
lyses generated two functions, with each 
function having its own set of standardized 
coefficients. Only the standardized coeffi- 
cients from the first function were reported 
because of the small eontribution to the over- 
all discrimination made by the second 
funetion. 

We used this procedure to test how well we 
were able to classify or to predict smoking 
status at the 11th grade (ie, whether each 
subject was a nonsmoker, an experimenter, 
or a regular smoker) based on the significant 
variables included in each analysis. The dis- 
criminant analysis provided a comparison of 
the known actual group (based on their self- 
report) of nonsmokers, experimenters, and 
regular smokers with those predicted to be 
included in one of these groups based on re- 
sponses to the predictor variables. 

A multivariate analysis of variance 
(MANOVA) was conducted for each compos- 
ite variable to determine whether responses 
to these variables by nonsmokers and regu- 
lar smokers changed in different ways as 
' they progressed from grade to grade (ie, 8th 
to 9th, 9th to 10th, and 10th to 11th)—ie, in 
statistical terms, whether an interaction be- 
tween smoking status and grade level on that 
variable were noted.” Where significant in- 
teractions were found, special contrasts 
were constructed to identify their precise 
source. 


RESULTS 
Smoking Prevalence 


Percentages of the total sample who 
were nonsmokers, experimenters, or 
regular smokers at each grade level by 
sex are given in Table 1. This table gives 
changes in the percentage of smoking 
status for the total sample, as well as for 
boys and girls. The increase in the per- 
centage of regular smokers over time is 
similar to results obtained from other 
surveys of similar-aged children.”” The 
percentage of regular smokers in- 
creased (from 2.7% in 8th grade to 
14.7% in 11th grade), while the percent- 
age of nonsmokers gradually decreased 
(from 86.9% in 8th grade to 68.4% in 
lith grade). The trend for the experi- 
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Top, Self-reported smoking status of 65 regularly smoking 11th grade students during the 8th, 
9th, and 10th grades. Center, Self-reported smoking status of 55 experimenting 11th grade 
students during the 8th, 9th, and 10th grades. Bottom, Self-reported smoking status of 303 
nonsmoking 11th grade students during the 8th, 9th, and 10th grades. 


menters was less consistent, with the 
percentage fluctuating from year to 
year. 

Trends similar to those for the total 
group were also found for the boys and 


for the girls. A downward trend for non- 
smokers and an upward trend for regu- 
lar smokers occurred across grades for 
boys and girls. However, contrary to 
some previous studies,” the percent- 
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. Composite 
Variables 


Association with friends who smoke 
Parental attachment 
Paternal 
Maternal 
Parental supervision 
Extracurricular activity 
Academic involvement 
Effects of smoking 


Negative 


Positive 


*Significant interaction for the 9th to 10th grade comparison (P<.05). 


^: ," Table 2/—Mean Values-of:Composite Variables for 11th Grade Nonsmokérs:and Regular Sriökers During 8th to, 1 fth Grades ^-- . 


11th Grade — 
Smoking 
~ Status 


Nonsmoker 7.08 
Regular smoker 


. 'Nonsmoker 


Regular smoker 


Nonsmoker 


Regular smoker 


. Nonsmoker 


Regular smoker 


Nonsmoker . 


Regular smoker 


Nonsmoker 
Regular smoker 


Nonsmoker 
Regular smoker 


Nonsmoker ` 
Regular smoker 


Mean Values by Grade 






10th 


+tSignificant interaction for the 10th to 11th grade comparison (P<.05). No significant interactions were found for the 8th to 9th grade comparison. 


age of boys who were regular smokers 
was higher than the percentage of girls 
who were regular smokers at each 
grade. The difference in percentage of 
regular smokers was greatest in the 
11th grade, where 16.9% of the boys and 
12.6% of the 


regularly. 
Change in Smoking Status 


To explore further how and when 
changes in smoking occur, subjects cat- 


egorized as nonsmokers, experiment-' 


ers, and regular smokers in 11th grade 
were reclassified based on their smok- 
ing status in 8th, 9th, and 10th grades. 
This reclassification of smoking status 
over time is displayed in the Figure. 
The top of the Figure shows the self- 
. reported smoking status of 11th grade 
regular smokers when they were in the 
Sth, 9th, and 10th grades. The percent- 
age of adolescents who were regular 
smokers almost doubled from one grade 
` tothe next. Of the 65 subjects who were 
regular smokers in 11th grade, 10.8% 
reported regular smoking in 8th grade, 
23.1% in 9th grade, and 44.6% in 10th 
grade. There were 16.9% of the 11th 
grade regular smokers who were ex- 
perimenters in 8th grade, 20.0% in 9th 
grade, and 10.8% in 10th grade. The 
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girls were smoking. 


trend for nonsmoking was 66.2% in 8th 
grade, 55.4% in 9th grade, and 48.1% in. 


10th grade. 
The center of the Figure shows the 
8th through 10th grade smoking pat- 


‘terns for adolescents who were experi- 
menters in 11th grade. Of those stu- - 


dents experimenting in 11th grade, 
89.3% were nonsmokers in 8th grade, 
83.9% in 9th, and 76.8% in 10th. A much 
smaller percentage of these 11th grad- 
ers were experimenting in previous 
years: 7.1% in 8th grade, 14.3% in 9th 
grade, and 17.9% in 10th grade. There 


was a small group of experimenters in: 


the 11th grade who had smoked more 
frequently in the lower grades; 5.4% of 
11th grade experimenters reported be- 
ing regular smokers in the 10th grade, 


. whereas 1.8% were regular smokers in 


the 8th and 9th grades, respectively. 
The 8th, 9th, and 10th grade smoking 
status of adolescents who reported be- 
ing nonsmokers in lith grade is dis- 
played in the bottom panel of the Fig- 
ure. More than 90% had been non- 
smokers in each of the earlier grades. 
Only a small percentage of 11th grade 
nonsmokers (4.6% to 6.9%) had experi- 
mented with cigarettes earlier, and few 
(1.0% to. 2.6%) reported being regular 
smokers 'in the earlier grades. . 


Factors Related to Change in 
| Smoking Status 


To assess whether the shift in smok- 
ing status was associated with a shift in 
the values of the predictor variables, we - 
examined the change in the values of 
each variable for 11th grade nonsmok- 
ers and regular smokers as they ad- 


. vanced through the 8th, 9th, 10th, and 


11th grades. Only those variables that 
provided a significant contribution to 


. 11th grade smoking status were exam- 


ined. Parental smokirg did not provide 
a statistically significant contribution to 
the prediction of 11th grade smoking in 


any of the discriminant analyses. Thus, 


it was dropped from all subsequent 
analyses. 

A 2x4 MANOVA was conducted to 
examine the interaction between 11th 
grade smoking status and the change of 
each variable from year to year. The 
results of this analysis are given in Ta- 
ble 2. Table 2 displays the means of the 


. 11th grade regular smokers and non- 


smokers on each measure for.each of the’ 
4 years, as well as the significance levels 
of the MANOVA tests of the interaction 
between grade and smoking status. 
Only the significant interactions are 


. noted. No significant interactions were 
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found when comparisons were made be- 
tween the 8th and 9th grades. In addi- 
tion to examining the significant inter- 
actions, an analysis of variance was used 
to test the differences between non- 
smokers and regular smokers on each 
variable in the 8th, 9th, 10th, and 11th 
grades. Of the 82 comparisons, 26 were 
statistically significant at P= .05. Those 
variables for which there was no sig- 
nificant difference between the two 
‘groups were attachment to mother 
(10th grade), attachment to father 
(8th grade), parental supervision (10th 
grade), positive effects of smoking (8th 
and 9th grades), and extracurricular ac- 
tivity (8th grade). An examination of 
the mean scores and the pattern of in- 
teractions showed the following. 
Association With Friends Who 
Smoke.—Eleventh graders who 
smoked not only had the tendency to 
associate with other smokers more than 
nonsmokers while they were in 11th 
grade but they also had this tendency in 
the 8th grade, when most of them were 
not smoking. In addition, regular smok- 
ers and nonsmokers steadily increased 
their association with friends- who 
smoke throughout their school years. 
However, beginning in 9th grade, this 
“increase was far more rapid for those 
who became regular smokers than those 
who remained nonsmokers. This latter 
phenomenon is indicated both by the 
significant interactions and by the mean 
values of each variable. 

Attachment to Father and Mother: 
Parental Supervision.—The data on 
parental supervision and attachment to 
father and mother showed that the ado- 
lescents who reached 11th grade with- 
out becoming regular smokers tended 
to have closer relationships with their 
parents and felt more closely super- 
vised by their parents, even as far back 
as 8th grade. Although significant over- 
all changes in the degree of attachment 
and supervision from year to year were 
noted, the pattern of those changes was 
not markedly different for regular 
smokers and nonsmokers. Both groups, 
for example, seemed to develop some 
alienation from parents between the 8th 
and 9th grades but seemed to recover 
from it by the 10th and 11th grades. The 
important point to note in this part of 
Table 2 is that the regular smokers, as a 
group, consistently indicated that they 
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Table 3.— Standardized Discriminant Function Coefficients for Variables Included in 
Each Analysis 


Significant Variables 


Standardized 
Coefficient 


Association with friends who 


smoke 
Smoking status 


Association with friends who * 
smoke (failure to reply)* 


Smoking status (failure to reply)" 
Association with friends who 


smoke 
Smoking status 


Attachment to mother 


Negative effects 


Extracurricular activity 


Association with friends who 


smoke 
Smoking status 


Attachment to father 


Smoking status (failure to reply)* 


Positive effects 
Negative effects 


Association with friends who 


smoke 


Academic involvement 


Association with friends who 
smoke (failure to reply)* 





*Missing responses on this variable were significantly related to 11th grade smoking status. 


were less attached to and less super- 
vised by their parents. 

Extracurricular Activities and Aca- 
demic Involvement. —The results for 
the measures of extracurricular activi- 
ties and academic involvement were 
similar. Eleventh grade nonsmokers, 
throughout the 4 years, consistently 
were more involved in extracurricular 
activities and more academically orient- 
ed. A positive change on both measures 
for regular smokers and nonsmokers 
was noted when they were in 9th or 10th 
grade, followed by a sharp negative 
change for regular smokers when they 
reached 11th grade, suggesting a lack of 
interest in school-related activities for 
this group then. The sharper drop for 
regular smokers than nonsmokers ac- 
counted for the smoking-by-grade in- 
teraction between the 10th and lith 
grades. The most relevant finding on 
these measures was that, as early as 8th 
grade, students who began smoking 
regularly by the time they reached the 
11th grade tended to be less academical- 
ly oriented and less involved in extra- 
curricular activities. 


Perceptions of Positive and Nega- 
tive Effects of Smoking. — Differences 
between the llth graders who were 
nonsmokers and those who were regu- 
lar smokers were detectable as early as 
the 8th grade, even before most of them 
had begun smoking. The students who 
became regular smokers in 11th grade 
consistently had more positive opinions 


and less negative opinions about ciga- 


rette smoking throughout the 8th, 9th, 
10th, and 11th grades. The opinions of 
11th grade regular smokers, especially 
when they reached the 10th and 11th 
grades, became even more positive 
about cigarette smoking, thus widening 
the opinion gap between regular smok- 
ers and nonsmokers. The change in per- 
ceptions of the regular smokers ac- 
counted for the interactions on these 
two measures between the 9th and 10th 
grades and between the 10th and 11th 
grades. 


Risk Factors for Smoking 


The analysis of variance of these data 
suggests that the risk factors associated 
with adolescent smoking vary over 
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Table 4.—Discriminant Analysis Classification Results: Smoki 


Grade of 
Predictive 
Variables 


Actual Smoking 
Status In 
11th Grade 


Nonsmoker 
Experimenter 
Regular smoker 
Nonsmoker 
Experimenter 
Hegular smoker 
Nonsmoker 
Experimenter 
Regular smoker 
Nonsmoker 
Experimenter 
Regular smoker 


*Total cases correctly classified were as follows: 8th grade, 250 (59.1%); Sth grade, 266 (62.996); 10th grade, 


time, This finding was explored further 
with discriminant analyses to identify 
the variables that provide the best dis- 
crimination between the llth grade 
nonsmokers, experimenters, and regu- 
lar smokers at different grade levels. 
The results of the discriminant ana- 
lyses are given in Tables 3 and 4. Table3 
gives the standardized coefficients for 
variables included in each of the ana- 
lyses. The optimum test of the predic- 
tive validity of these standardized coef- 
ficients would be to use them to predict 
the smoking behavior of a totally new 
sample of adolescents. In the absence of 
such a sample, we believe that examin- 
ing the accuracy with which the vari- 
ables in Table 3 can classify the subjects 
used in this study provides a reasonable 
estimate of their validity, albeit a some- 
what high estimate. Perhaps of equal 
importance, seeing the percentage of 
adolescents who can be correctly classi- 
fied in this way probably clarifies the 
power of these predictors better than 
knowing only the standardized coef- 
ficients. i l 
The discriminant analysis of the 8th 
grade variables yielded four statistical- 
ly significant variables. Smoking status 
in the 8th grade was the best single 
predietor, followed by association with 
friends who smoke. The nonresponse 
indicator variables for smoking status 
and association with friends who smoke 
were the next best predictors, indicat- 
ing that subjects who failed or refused 
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8 to 11* 


11th Grade 
Actual No. 
of Cases 


Nonsmokers 
205 (67.7) 
31 (56.4) 
21 (32.3) 
210 (69.3) 
20 (36.4) 
21 (32.3) 
211 (69.6) 
15 (27.3) 
16 (24.6) 
227 (74.9) 
16 (29.1) 
3 (4.6) 





to answer these items in 8th grade were 
more likely to smoke in 11th grade. As- 
sociation with friends who smoke in the 
8th grade was positively related to one’s 
smoking status in 11th grade. 

Similar results were obtained for the 
9th grade analysis, with four variables 
found to be significant. Both the smok- 
ing status and association with friends 
who smoke variables were significant 
positive predictors of 11th grade smok- 
ing status. The negative effects variable 
was a signifieant negative predictor, 
suggesting that those 9th grade adoles- 
cents who viewed cigarette smoking as 
having fewer negative effects were 
more likely to smoke in the 11th grade. 
Attachment to mother was also a signifi- 
cant negative predictor, suggesting 
that adolescents who had a poorer rela- 
tionship with their mothers in the 9th 
grade were more likely to be smoking in 
the 11th grade. 

Ofthe five significant 10th grade vari- 
ables, smoking status and association 
with friends who smoke were the two 
strongest predictors of 11th grade 
smoking status. Adolescents ratings of 
the importance of athleties and other 
extracurricular activities and their at- 
taehment to fathers were significant 
negative’ predictors, suggesting that 
students who valued being involved in 
extracurricular activities and those 
with positive paternal relationships 
were less likely to be regular smokers. 
The nonresponse indieator variable for 


Experimenters 


ng Status in 11th Grade as Predicted by Significant Variables in Grades 


. Predicted 11th Grade Smoking Status, No. (%) 


Regular Smokers 
39 (12.9) 
29 (14.5) 

` 29 (44.6) 
23 (7.6) 
9 (16.4) 
30 (46.2) 
21 (6.9) 
^ 10 (18.2) 
36 (55.4) 
18 (5.9) 


59 (19.5) 
16 (29.1) 
15 (23.1) 
70 (23.1) 
26 (47.3) 
14 (21.5) 
71 (23.4) 
30 (54.5) 
13 (20.0) 
58 (19.1) 
28 (50.9) 11 (20.0) 

12 (18.5) 50 (76.9) 

277 (65.5%); and 11th grade, 305 (72.1%). 


smoking status was & significant posi- 
tive predictor of 11th grade smoking 
status. 

Five variables were found to be sig- 
nificant predictors in the 11th grade 
analysis. As in previous analyses, asso- 
ciation with friends who smoke was a 
significant positive predictor of 11th 
grade smoking status. The positive and 
negative effects variables were also 
strong predictors of ilth grade smok- 
ing, which supports previous findings 
from research investigations conducted 
in this school district,” suggesting that 
smokers are more likely than their non- 
smoking peers to believe cigarette 
smoking has positive attributes. Aca- 
demic involvement was a significant 
negative predictor, supporting previ- 
ous research findings"""" that suggest 
that adolescents who are regular smok- 
ers do more poorly in school. The nonre- 
sponse indicator variable for association 
with friends who smoke was also includ- 
ed in the analysis. It was negatively 
related to 11th grade smoking status. 

Several variables that were either ex- 
cluded from the analyses or did not con- 
tribute significantly to llth grade 
smoking status deserve mention. One 
variable that provided a minor contribu- 
tion was parental supervision. A possi- 
ble reason for its minor contribution 
is the inclusion of the attachment to 
father/mother variahles. The signifi- 


` eant contribution of each of these two 


variables may have reduced the appar- 
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ent influence of parental supervision, 
because parental supervision and at- 
tachment to parents are likely interre- 
lated. Hence, when one enters the equa- 
tion, the others drop out because the 
variance they might explain is already 
explained by the one that is entered. 
Variables examining the influence of pa- 
rental smoking on adolescent cigarette 
use were initially included in the ana- 
lyses but were dropped owing to their 
failure to add significantly to the predic- 
tion of 11th grade smoking status. 
There are two possible reasons why pa- 
rental smoking was not found to be a 
significant predictor of llth grade 
smoking status. The most likely is that 
the other variables included in our ana- 
lyses overshadowed the influence of pa- 
rental smoking on adolescent cigarette 
use, When compared with other vari- 
ables that influence adolescent smoking 
(eg, friends who smoke, academic in- 
volvement), the influence of parental 
smoking became negligible. Multivari- 
ate statistical analyses in other investi- 
gations of variables influencing adoles- 
cent cigarette use have also shown 
parental smoking to be a poor predic- 
tor.*” Second, those investigations that 
have found parental smoking to be 
meaningful to adolescent cigarette 
smoking have tended to be cross-sec- 
tional in design. A significant relation- 
ship between parental smoking and ado- 
lescent smoking status might have been 
found in this investigation had we con- 
ducted cross-sectional rather than lon- 
gitudinal analyses. Thus, it is possible 
that parental smoking has a short-term 
effect on adolescent cigarette use, but 
that the long-term predictive effects of 
parental smoking are negligible. 

The significant variables from each 
analysis were used to classify students 
as nonsmokers, experimerters, or reg- 
ular smokers. The classification results 
of the discriminant analyses are report- 
ed in Table 4. Using the four significant 
variables from the 8th grade analysis 
(Table 3), 250 (59.1%) of the 423 cases 
were correctly classified. The number 
of cases correctly predicted is located in 
the diagonal of each prediction set in 
Table 4: 67.7% of the ronsmokers, 
29.1% of the experimenters, and 44.6% 
of the regular smokers were classified 
correctly into their actual groups in 11th 
grade from these 8th grade variables. 
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The discriminant analysis of the four 
significant 9th grade variables resulted 
in 266 (62.9%) of 423 cases being correct- 
ly classified: 69.3% of the nonsmokers, 
47.3% of the experimenters, and 46.2% 
of the regular smokers were correctly 
classified. The discriminant analysis of 
the 10th grade data was based on five 
significant variables. Two hundred sev- 
enty-seven (65.5%) of the 423 subjects 
were correctly classified using these 
variables: 69.6% of the nonsmokers, 
54.5% of the experimenters, and 55.4% 
of the regular smokers were correctly 
classified. For the 11th grade discrimi- 
nant analysis, the prediction of group 
membership was based on five signifi- 
cant variables. Of the 423 students, 305 
(72.1%) were correctly classified using 
these variables. As can be seen, 74.9% 
of the nonsmokers were correctly classi- 
fied, along with 50.9% of the experi- 
menters and 76.9% of the regular 
smokers. 


COMMENT 


Our data suggest that efforts to pre- 
vent cigarette smoking should begin 
early. A large portion of the children 
who are at risk for cigarette smoking 
may be identified by their attitudes, 
peer and parental relationships, and in- 
volvement in school activities. Parents, 
teachers, and physicians should be par- 
ticularly aware of these smoking risk 
factors. 

In the cohort of children described in 
this study, smoking gradually increased 
throughout adolescence, with about 
17% of boys and 13% of girls smoking 
regularly by 11th grade. In addition, 
experimenting with smoking occurred 
more frequently as adolescents ma- 
tured. Those who smoked regularly 
tended to have certain risk factors that 
distinguished them from their non- 
smoking peers. Many of these distin- 
guishing characteristics were present 
as early as 8th grade (before most of 
them adopted regular smoking). These 
factors included previous smoking sta- 
tus, close association with friends who 
smoke, less attachment to parents, poor 
school performance, less involvement in 
extracurricular school activities, and 
fewer negative and more positive per- 
ceptions of cigarette use. Of these fac- 
tors, previous smoking status and asso- 
ciation with friends who smoke were the 


major predictors of an adolescent’s 
smoking by the time he or she reached 
the 11th grade. This suggests that these 
factors can be used to identify at an 
early age adolescents who are most like- 
ly to smoke. 

Given the small number of variables 
in the discriminant equations, and the 
fact that only about one third of these 
adolescents would be correctly classi- 
fied by chance, correctly classifying 
59% to 72% using these equations is 
good evidence of the importance of 
these variables in predicting, if not to 
some extent explaining, smoking be- 
havior. These results also demonstrate, 
though, that we have not yet identified 
all of the variables that explain smoking 
behavior. Thus, additional research is 
needed to identify other potential 
causes. Additional research is also 
needed to establish the validity of these 
findings with other populations. While 
these observations have been made on a 
predominantly white, middle-class pop- 
ulation, other studies, summarized be- 
low, indicate the findings and implica- 
tions are generalizable. 

Previous research has suggested that 
the peer group is perhaps the strongest 
and most consistent influence on adoles- 
cent smoking." In our analyses, the 
strong influence of the peer group on 
cigarette use seemed to have the great- 
est influence on cigarette use across 
time. Our data showed that 11th grad- 
ers who smoked regularly had more 
friends who smoked than 11th graders 
who did not smoke, even when they 
were in the 8th grade (when most of 
them were not smoking). The increase 
over time in association with friends 
who smoke is greater for those who be- 
come regular smokers than for those 
who continue to be nonsmokers. 

Regularly smoking adolescents tend 
to be less successful in school and do not 
participate in school-related activities.” 
This generalization is supported by the 
significant inverse relationship be- 
tween 11th grade smoking status and 
participation in extracurricular activi- 
ties and academic involvement. These 
findings support previous investiga- 
tions that suggest that adolescents who 
smoke are more likely to be dissatisfied 
with traditional forms of socialization, 
such as school and family, and tend to 
form relationships with peers who also 
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participate in less conventional forms of 
behavior.” One possible explanation for 
this phenomenon is that these adoles- 
cents are attempting to disassociate 
themselves from adolescence.” Those 
adolescents who do not participate in 
school activities, or who do poorly in 
school, are particularly likely to seek 
peer groups outside “supervised” ac- 
tivities. 

Although a significant relationship 
was found between perceptions of the 
negative effects of smoking (9th and 
11th grade analyses) and llth grade 
smoking status, and between percep- 
tions of the positive effects of smoking 
(11th grade analysis) and 11th grade 
smoking status, we found that non- 
smokers and regular smokers have neg- 
ative perceptions about smoking when 
they are in the 8th grade. The non- 
smokers retain negative perceptions 
throughout the 4 years, while the regu- 
lar smokers' perceptions become consis- 
tently more positive, 

Positive parental relationships and 
concern about adolescents are particu- 
larly important for adolescents as a con- 
straint on smoking. Support for this 
generalization comes not only from this 
study but also from previous investiga- 
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tions that suggest that the quality ofthe 
relationship between adolescents and 
their parents plays an important role in 
the adolescents development." These 
investigations suggest that a poor rela- 
tionship within the family setting tends 
to weaken the bond between child and 
parent, thus reducing the constraint 
that this relationship places on smoking 
behavior. Our findings, in which attach- 
ment to mother and attachment to fa- 
ther were associated with less regular 
smoking, agree with these investiga- 
tions. Attachment to mother, attach- 
ment to father, and parental supervi- 
sion all tended to change over time, but 
nonsmokers as a group had consistently 
higher levels of attachment to parents 
and parental supervision than regular 
smokers throughout the 4 years. 

The data presented herein indicate 
that factors associated with adoles- 
cents cigarette use begin to exert their 
influence at a young age (at 12 to 13 
years of age). For this reason, parents, 
teachers, and physicians should in- 
crease their awareness of the risk fac- 
tors at any early age, prior to the onset 
of smoking. These findings suggest that 
parents, teachers, and physicians could 
promote nonsmoking behavior by pro- 
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viding opportunities for adolescents 


‘who smoke to associate with nonsmok- 


ing peers in daily social and school-re- 
lated activities. Innovative efforts are 
needed by schools and other social agen- 
cies to attract disaffected adolescents 
into positive peer groups. These efforts 
should focus on developing activities in a 
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mainstream group. Physicians, teach- 
ers, and parents should emphasize to 
adolescents the physiologic and social 
consequences of smoking. "^ Empha- 
sizing such characteristics as clothes 
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stained teeth, and bad breath might 
help to discourage some adolescents 
from smoking. Finally, parents should 
be encouraged to play an active role in 
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tivities and build time into their daily 
schedules for more interaction with 
their children at home. 
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Genital and Anal Conditions Confused 
With Child Sexual Abuse Trauma 


Jan Bays, MD, Carole Jenny, MD 


e Examination of a child with genital or 
anal disease may give rise to suspicion of 
sexual abuse. Dermatologic, traumatic, 
infectious, and congenital disorders may 
be confused with sexual abuse. Seven 
children referred to us are representative 
of such confusion. 

(AJDC. 1990;144:1319-1322) 


W hen genital or anal disease occurs, 

the health care provider must per- 
form a careful examination and consider 
diagnoses other than sexual abuse, es- 
pecially when the child volunteers no 
history of abuse. Ten percent to 25% of 
children are sexually abused before age 
18 years.’ With increasing awareness of 
this problem, physicians are being 
called on more frequently to examine 
children for signs of possible abuse. A 
diagnosis of sexual abuse may have seri- 
ous consequences for the child, family, 
and suspected offender. We will review 
the existing literature on conditions 
mistaken for injuries due to child sexual 
abuse and present cases of seven chil- 
dren referred to us. 


PATIENT REPORTS 


PATIENT 1.—A 6-year-old girl was re- 
ferred for a sexual abuse examination after 
her pediatrician noted fresh vaginal bleeding 
and genital bruising and made a report of 
suspected abuse. On the day of the examina- 
tion, the child had returned to her divorced 
mother after a visit with her father. 

She had subepidermal bleeding over the 
left side of the clitoris, the left labium minus, 
and the left wall of the introitus. There was a 
2-cm ruptured bulla in the posterior four- 
chette to the right of the midline. The hymen 
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was normal. There was a slight decrease in 
the pigmentation of the skin surrounding the 
genitalia. There were two superficial fis- 
sures of the anal verge. The child was ques- 
tioned in private and denied sexual abuse. 
She was referred to a dermatologist, who 
diagnosed lichen sclerosus confirmed by bi- 
opsy (Fig 1). Treatment with topical cortico- 
steroid decreased the friability of the skin 
around the vagina and anus. 

PATIENT 2.—A 5-year-old girl was re- 
ferred by her private pediatrician with a 
complaint of intermittent vaginal bleeding. 
Over a 15-month period, the child had had 11 
episodes of small amounts of red or brown 
blood on her underwear or on toilet paper. 
She had occasional episodes of dysuria. A 
vaginal culture was positive for Streptococ- 
cus pyogenes on one occasion, but treatment 
with antibiotics did not stop the vaginal 
bleeding. Serum follicle-stimulating hor- 
mone, luteinizing hormone, and estradiol 
levels were normal on two occasions. 

Genital examination revealed Tanner 1 fe- 
male genitalia with a large, dilated, tortuous 
vein running from the top of the clitoris down 
through the right labium majus. The vaginal 
opening was completely hidden in hymen tis- 
sue, which was swollen and dark beefy red. 
There were a number of bright red, dilated 
blood vessels in the posterior fossa. The child 
was interviewed alone and denied sexual 
abuse. A magnetic resonance imaging scan of 
the pelvis was normal. Examination under 
anesthesia revealed a hemangioma of the en- 
tire vagina. There was no evidence of sarco- 
ma botryoides or foreign body. No treatment 
will be undertaken unless significant bleed- 
ing occurs. 

PATIENT 3.—A 7-month-old female infant 
was seen in an emergency department for 
high fever. The examining pediatrician found 
an area in the perineum that he thought 
might be due to an injury from sexual abuse. 
The child and her 2-year-old sister were 
placed into protective custody by the police. 
Three days later, the child was brought in for 
examination at a sexual abuse evaluation 
center. Genital examination revealed a vagi- 
nal opening hidden in light pink, redundant 
hymen tissue, which showed no evidence of 
trauma. Just below the rim of the posterior 


fourchette in the midline there was a deep 
red depression measuring 2 mm long and 1 
mm deep. Under the colposcope, this depres- 
sion appeared to be a congenital pit (Fig 2), 
which could be manipulated and stretched so 
that the increased vascularity in its depth 
blanched. The infant’s sister had a normal 
genital examination, and both girls were re- 
turned to the custody of their parents. 

PATIENT 4.—A 5-year-old girl was 
brought to the outpatient clinic for a genital 
injury. The child stated that she had been 
climbing on a stool at her grandmother's 
house and had fallen. A wooden leg of the 
stool had struck and injured her genitalia. 
She had experienced two episodes of dysuria 
and hematuria in the 4 hours since the injury 
occurred. Several clinic personnel expressed 
concern that the child might have been sexu- 
ally abused. 


Genital examination revealed a 2-cm lacer- - 


ation in the crease lateral to the right labium 
minus, with adjacent bruising (Fig 3). The 
hymen was normal. The child denied sexual 
abuse. No report of suspected abuse was 
made. 

PATIENT 5.—A 2*/2-year-old boy told his 
mother that his “bottom hurt” on returning 
from day care. His physician diagnosed anal 
trauma, and a day-care worker was inter- 
viewed by the police after the child said, 
“Mark hurt me.” After the child was exam- 
ined at a child abuse center, the diagnosis of 
perianal streptococcal cellulitis was made 
(Fig 4). On further questioning, the child said 
the day-care worker had hurt him when he 
was wiped after toileting. The pain apparent- 
ly occurred because of preexisting anal irrita- 
tion from the infection. 

PATIENT 6.—A 5-year-old girl was re- 
ferred to a sexual abuse evaluation program 
because her pediatrician had noted that her 
clitoris was split. Examination revealed a 
complete cleft of the upper genital struc- 
tures, including the clitoris, labia minora, 
and anterior urethral wall. The child denied 
trauma or sexual abuse. Normal uterus, ova- 
ries, and kidneys were visualized on ultra- 
sound examination. Voiding cystourethro- 
gram was normal except for a 1.7-cm split in 
the pubic symphysis. The child was referred 
to a pediatric urologist with a diagnosis of 
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Fig 1.— Patient 1. Lichen sclerosus. 
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Fig 4.—Patient 5. Perianal streptococcal 
cellulitis. 


congenital epispadius (Fig 5). 

PATIENT 7.—A 4-year-old girl was re- 
ferred for possible sexual abuse when she 
complained of dysuria and had several epi- 
sodes of hematuria after playing with older 
neighborhood children. The child and her 
playmates convincingly denied sexual abuse 
or sexual play when questioned by the pa- 
tient's concerned mother and pediatrician. 
Genital examination revealed a hemorrhagic 
urethral caruncle (Fig 6). The child's symp- 


1320 AJDC—Vol 144, December 1990 








Fig 2. — Patient 3. Congenital pit of the perine- 
al body. 
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Fig 5.— Patient 6. Epispadius (incidental for- 
eign body). 


toms resolved over 3 weeks with warm sitz 
baths and topical estrogen cream. A report of 
suspected abuse was not made. 


COMMENT 
Dermatologic Disorders 


Erythema and excoriations of the 
genitalia are not signs specific to sexual 
abuse, as they may have many other 
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Fig 3.—Patient 4. Straddle injury adjacent to 
the right labium. 
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Fig 6. — Patient 7. Periurethral caruncle. 


common causes, including diaper der- 
matitis, poor hygiene, Candida, pin- 
worms, and irritants such as bubble 
bath.** Increased pigmentation around 
the anus, although reported after 
chronic sexual abuse, is a common find- 
ing in nonabused children.” Bruises in 
the genital or anal area can raise suspi- 
cion of possible sexual abuse. Bruising 
confused with child abuse has been re- 
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Lung Function in Children Following Empyema 


Gregory J. Redding, MD; Lori Walund; Dean Walund, MD; Janet W. Jones, RPT; 
David C. Stamey, RRT; Ronald L. Gibson, MD, PhD 


< * Spirometry was performed and re- 
sponse to exercise was measured in 15 
children following recovery from empy- 
ema to evaluate the impact of pleural 
infection on subsequent lung function. 
‘Seven children underwent chest tube 
age; eight did not. The two groups 
nilar in age (mean - SD, 6+5 
sex distribution, bacterial patho- 
iroducing empyema, and age at fol- 
low-up evaluation (12+5 years). Only 
one child reported recurrent respiratory 
“symptoms. No child had restrictive spiro- 
metric changes (total lung capacity, 
<80%; vital capacity, <80% predicted) but 
seven of 15 had a reduced forced expira- 
tory volume in 1 second (<80% predicted) 
or forced expiratory flow during the mid- 
die half of the vital capacity (<75% pre- 
dicted), suggesting mild airway obstruc- 
tion. No child demonstrated reduced 
exercise tolerance due to restrictive venti- 
Aatory | limitations. Mild obstructive abnor- 
malities in lung function were identified 
“with equal frequency in children treated 
“with and without chest tube drainage. 
(AJDC. 1990;144:1337-1342) 











'( ontinuous closed chest tube drain- 
~~ age and concomitant parenteral 
antibiotic therapy have been the stan- 
dard treatment of empyema in children 
since the early 1970s." Short-term 
benefits attributed to the thorough 
drainage of the empyema include re- 
duced mortality" and shorter durations 
of toxicity," fever," and hospitaliza- 
tion." Chest tube drainage in adults 





may also reduce the likelihood of long- 
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term fibrothorax and restrictive lung 
disease.’ The influence of chest tube 
therapy on the long-term outcome in 
children recovering from empyema is 
less clear. Recent reports suggest that 
chest tubes may not be necessary to 
achieve complete clinical recovery in 
children with empyema if appropriate 
antibiotic therapy and supportive care 
are provided.""" Murphy et al” de- 
scribed three children with pneumococ- 
cal empyema who clinically recovered 
without evidence of residual restrictive 
lung disease when treated with thora- 
centesis and antibiotics alone." Other in- 
vestigators have observed that roent- 
genographic evidence of pleural disease 
often completely resolves regardless of 
whether chest tubes are used to treat 
children with empyema.”* 

Spirometry at rest and measurement 
of cardiopulmonary response to exer- 
cise were used in 15 children aged 2 to 11 
years following empyema to better de- 
scribe the long-term outcome of these 
patients. The children were grouped ac- 
cording to whether they received chest 
tube drainage to determine whether 
those treated with antibiotics and tho- 
racentesis have a comparable incidence 
of restrictive lung disease and/or abnor- 
mal cardiopulmonary response to exer- 
cise compared with patients treated 
with antibiotics and pleural drainage 
with chest tubes. 


PATIENTS AND METHODS 


Between January 1976 and December 
1986, 57 children were admitted to Children’s 
Hospital and Medical Center, Seattle, Wash, 
with a diagnosis of empyema based on the 
presence of a purulent pleural exudate, pleu- 
ral involvement seen on roentgenograms, 
and one of the following: a positive bacterial 
culture of pleural fluid or a negative pleural 
culture associated with a positive blood cul- 
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ture, a positive latex agglutination test, or a 
positive countercurrent immune electroph j= 
resis for a known bacterial pathogen. Twe 
ty-six subjects were selected for follow 
study based on the following criteria: ( 
younger than 18 years at the time of acute 
illness, (2) appropriate antibiotic therapy ad- 
ministered based on findings of cultures and 
antibiotic sensitivity profiles, (3) recovery 
interval from initial infection greater than 
years, and (4) present age of 6 years or olde E 
to perform effort-dependent pulmonary 
function and exercise stress tests. 

Children who required chest tube place- 
ment because of imminent respiratory fail- 
ure (based on a respiratory rate of >60 
breaths per minute, inspired oxygen supple- 
mentation of 70.50 fraction of inspired oxy- 
gen or >2 L/min, or arterial PCO, >50 mm 
Hg) were excluded to make the groups more 
eomparable with respect to severity of the 
empyema at the time of hospital admission. E 
Only one patient was excluded for this rea- 
son. Also excluded were four patients who 








gery. Before patient contact, the study pr 
tocol was reviewed and approved by the Hi 
man Subjects Committee of the hospita 
Fifteen of the remaining 21 subjects agree 
to travel to Children’s Hospital and Medical 
Center for follow-up pulmonary evaluatioi 
The laboratory methods by which empyema 
was diagnosed in each enrolled patient are 
presented in Table 1. All children andÁ 
their parents gave written consent for enro! 
ment before study. Seven children who had: 
undergone chest tube drainage at the onset: 
of hospitalization and received parenteral 
antibiotics were designated as group l. 
Group 2 included eight children who had re- 
ceived only parenteral antibioties. 

The medical records of both groups were 
reviewed for age at time of empyema, sex, 
causative organism, duration of hospitaliza- 
tion and administration of parenteral antib 
oties, and duration of temperature great 
than 38.5°C following initiation of antibiot; 
treatment. The decision to use chest tub 
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ural drainage procedures were not well 
imented. Therefore, to determine retro- 
pectively whether one group was more se- 
ly ill than the other, average heart rate 
respiratory rates as well as the maxi- 
n temperature c on the day of chest tube 
ement in group 1 were compared with 
same indexes recorded for group 2 pa- 
ts on the third hospital day (the average 
of hospitalization: when chest tubes were 
ed in group 1 patients). In addition, the 
kness of pleural fluid at the fifth rib on the 
est roentgenogram obtained with the pa- 
ent in the lateral decubitus position at the 
e of admission was measured in millime- 
“and as a percent of chest width to com- 
xnsate for children of different sizes. 
Follow-up pulmonary funetion testing oc- 
‘ed when patients had been free of respi- 
tory infection for at least 6 weeks. Before 
ing, each subject or parent reported from 
call the number of lower respiratory tract 
ections per year that required visits to the 
ysician's office or hospitalization subse- 
uent to the empyema. 
ach subject underwent spirometry at 
st with use of a body plethysmograph 
uld Medical Corp, Dayton, Ohio, or Medi- 
Graphics Corp, St Paul, Minn). Vital ea- 
ity and forced expiratory flow during the 
dle half of vital capacity (FEF pan) were 
ressed as a percentage of predicted 
orms.“ Forced expiratory volume in 1 sec- 
nd (FEV,) was expressed as both a percent- 
age of predicted and as a percentage of vital 
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capacity (FEV,96VC). Body plethysmogra- 
phy was also used to measure absolute lung 
volumes, including total lung capacity 
(TLC), residual volume, residual volume-to- 
TLC ratio, and functional residual capacity. 
These values, except for the residual vol- 
ume-to-TLC ratio, were also expressed as 
percentages of published norms." All TLC 
values less than 80% predicted were consid- 
ered evidence of restrictive lung disease. 
Values of FEV VC less than 80% and/or 
FEF, + less than 75% predicted were con- 
sidered evidence of airway obstruction. 

The patients then rode an exercise bicycle 
ergometer (Quinton, Seattle, Wash) accord- 
ing to the James et al” protocol for children. 
Cardiopulmonary indexes were measured 
with a heart rate monitor (Hewlett Packard, 
Waltham, Mass), exhaled gas concentrations 
with use of oxygen gas and carbon dioxide 
analyzers (Beckman OM-11 and Beckman 
LB2, respectively, Beckman Corp, Ana- 
heim, Calif), and a pneumotachygraph (Hew- 
lett-Packard No. 2). Analog signals were dig- 
itized, averaged, and stored on a personal 
computer every 20 seconds. Indices used to 
evaluate cardiopulmonary response to exer- 
cise included maximal tidal volume (Vt...) 
and respiratory rate, minute ventilation, 
maximal heart rate, and maximum oxygen 
consumption (VO, max) during the last 30 
seconds of each 2-minute interval of mea- 
sured work loads. Only indices measured 
during the greatest work load are presented 
and compared between the two groups. Max- 
imum voluntary ventilation (MV V) was cal- 
culated as FEV, times 35." Heart rate and 


No. of patients 
Sex, M:F 
Age at time of 
empyema, y 
No.of 
thoracenteses 9 11 
Organism 
Streptococcus 
pneumoniae 
Haemophilus 
influenzae 
Staphylococcus 
aureus 
Fusobacterium 
nucleatum 
Roentgenographic 
pleural 
thickness (f= 9) 
Millimeters - 
% Chest width 
HR at chest tube 
placement or 
day 3 of 
hospitalization 
RR at chest tube 
placement or 
day 3 of 
hospitalization 
Temp... at chest 
tube placement 
or day 3 of 
hospitalization 
Hospitalization, df 
Fever after onset 
of parenterai 
antibiotics, d 725 
Parenteral 
antibiotics, dT 
Duration of chest 
tube in 6 of 7 
patients, d 


*Values are mean + SD unless ripe stated. 
HR indicates heart rate; RR, respiratory rate; and 
Temp... maximum temperature. 

tSignificant difference (P<.05) between groups - 
1 and 2. 


6.8242 59:45 


12:5 
20313 


2025 
2124 


130 + 26 


120+ 17 


32-10 38+11 


1723 


1243. 


10+4 





VO, were expressed as a percentage of the 
predicted value with use of age- and weight- 
specific norms. * 

Two measurements were used to identify 


exercise limits specifically due to ventilation .— 
limitation. The first was loss of breathing ^ — 
reserve, defined as 1.0 minus the ratio of . . 
maximum exercise ventilation (MEV) to the — 


MVV or 1-MEV/MVV. Normal subjects - ee 
taller than 120 em are not ordinarily limited 
by ventilation and have a breathing reserve 


of at least 40% during maximum exercise.” A rss 


reserve of less than 20% or, conversely, an- 
MEV/MVV ratio greater than 80% identifies i 
patients likely to be limited by ventilation ato 
maximum exercise. Breathing. reserve can 
be reduced in patients with either restrictive 
or obstructive lung disease." One group 1 
patient and two group 2 patients were less 


Lung Function Following Empyema — Redding et al | 





385-09 389-10 | 





FVC, % predicted 
Group 1 
Group 2 
FEV, % predicted 
Group 1 
Group 2 
FEV, /FVC, 96 
Group 1 
Group 2 
FEF non. rau. % predicted 
Group 1 
Group 2 
TLC, % predictedt 
Group 1 
Group 2 
RV, % predictedt 
Group 1 
Group 2 
RV/TLC, %t 
Group 1 
Group 2 
FRC, % predictedt 
Group 1 
Group 2 
MEV/MYV 
Group 1 
Group? 
HR x: % 


Group 2 





Mean + SD (Range) 


100+16 (85-138) 
93+9 (75-107) 


80+13 (59-94) 
83+12 (58-96) 


77+10 (62-92) 
80+6 (68-90) 


69+17 (42-101) 
8519 (56-110) 


103414 (83-119) 
99415 (82-130) 


134 +62 (44-214) 
131257 (63-252) 


29:12 (7-42) 
34+6 (24-40) 


111+18 (84-137) 
112+22 (95-164) 


75416 (58-104) 
74418 (58-107) 


96+7 (83-104) 
93+8 (79-107) 


44+5 (34-49) 
47 +6 (35-57) 


0.7+0.2 (0.5-1.0) 
0.7+0.1 (0.5-0.8) 


64 +21 (30-99) 
75+14 (44-95) 


_*Yalues for forced vital capacity (FVC), forced expiratory volume in 1 second (FEV,), forced expiratory 
flow during the middle half of vital capacity (FEF. 7x), total lung capacity (TLC), residual volume (RV), 
and functional residual capacity (FRC) are expressed as the percent of normal based on previously 

published norms. MEV/MVV indicates the ratio of maximum exercise ventilation to the maximum voluntary 
ventilation; HR. maximum heart rate; RR, maximum respiratory rate; Vt.,,,/IC, ratio of tidal volume at 
-maximum exercise to resting inspiratory capacity; and Vo,max, maximum oxygen consumption. 

{Data are from 13 patients, six form group 1 and seven from group 2. 







than 120 em tall. We interpreted the comple- 
tion of maximum predicted exercise by these 
three children as evidence that they were not 
‘ventilation limited. The second discriminat- 
ing variable was the ratio of Vt,,, at maxi- 
mum exercise to resting inspiratory capacity 
(IC) or Vt,,,,/IC. A value of 1 or more in 
eonjunction with a respiratory rate of more 
than 50 breaths per minute at maximum 
work rate reflects specifically restrictive 
lung disease as a contributing factor in exer- 
cise limitation.” 

Those who administered the tests were 
“blinded” to each child’s initial therapy, as 
were those who interpreted the spirometric 
and exercise data. 


DATA ANALYSIS 


. Comparisons between the groups were 
made with use of unpaired t tests and, where 
a 9l ropriate, nonparametric methods with 
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the Mann-Whitney U test (SPSS-PC Plus, 
Microsoft, Bellevue, Wash [1986]. P<.05 
was considered significant. 


RESULTS 
Short-term Response to Therapy 


The characteristies of both groups of 
children at the time of admission and 
during their hospital course are summa- 
rized in Table 2. The average ages at 
onset of empyema and the sex distribu- 
tion of children in groups 1 and 2 were 
similar. All subjects developed empy- 
ema as older children, but this occurred 
predominantly in female subjects in 
both groups. Streptococcus pneumon- 
iae or Haemophilus influenzae caused 
empyema in most children in both 
groups. The chest roentgenograms re- 
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was similar for both groups (12+ 4 yea 


group 1 and 6+3 years for group. 






























vealed statistically similar pleural ff 
thickening in group 2 compared wi 
group 1 when measurements were i 
pressed in millimeters or as a perce 
age of thoracic width. This compariso 
excluded one child in group 1 and tw 





significant differences were observed. 
between the groups with respect to 
heart rate, respiratory rate, or maxi 


day of hospitalization in those trea í 
without chest tube placement (Table 

The mean duration of drainage in: 
of the seven group 1 patients was . 
days (range, 3 to 7 days). Mean pleural 
drainage from these six children wa: 
370 + 260 mL following the initial thoi 
centesis. The seventh patient was. hos 
pitalized twice for the treatment of t 
same pneumococcal. empyema. Che 


of the initial 15-day hospitalizat: T 
Pleural fluid reaccumulated 1 week : 
ter discharge, and she was readmittec 
for 13 days when two chest tubes were 
placed and allowed to remain, cut 
flush with skin, for several months. ~ 

Patients treated with chest tube 
drainage were hospitalized and r 
ceived parenteral antibiotic therapy f 
a longer time compared with those 
treated with antibioties alone (Table 
The duration of fever from the onset. 
antibiotic therapy was no different be- 
tween the two groups. 


Long-term Response to Therapy 
The mean age at follow-up testing 
in group 1 and 13+7 years in group: 
as was the mean interval from empyer 


to follow-up evaluation (5+3 years f 


respectively) No child was hospitalize 
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Group 1 Group 2 Group! Group 2 

Fig 1.—Individual spirometric values are expressed as percents of the predicted norms for 
“forced vital capacity (FVC) and total lung capacity (TLC). Thirteen of the 15 children were able to 
‚perform pulmonary functions with use of the body plethysmograph; all 15 performed spirometric 
‚testing without difficulty. Closed circles indicate data from the current study; open circles, data 
«from Murphy et al” and McLaughlin et al” in children who recovered from empyema. Group 1 
- patients underwent chest tube drainage; group 2 patients did not. Lines at 80% predicted VC and 
TLC represent lower limits of normal values. 
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Group 1 Group 1 Group 2 


. Fig 2.— Individual spirometric values are expressed as percents of predicted norms for forced 
. expiratory volume at 1 second (FEV,) and forced expiratory flow during the middle half of vital 
capacity (FEF... ,..,). Closed circles indicate data from the current study; open circles, data from 
` Murphy et al’ and McLaughlin et al" in children who recovered from empyema. Group 1 patients 
~ underwent chest tube drainage; group 2 patients did not. Lines at 80% for FEV, and 75% for 
“FEF. so. 74 represent lower limits of normal values. Two patients in group 2 had FEV, values that 
-were 91% of predicted values; their data points are superimposed on one another. 


Group 2 


subsequent to the empyema for respira- There were no statistical differences 





"tory problems. Only one child (group 1) 
“reported a recurrence of lower respira- 
tory tract symptoms that required med- 
ical attention following clinical resolu- 
tion of the empyema. 
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in group mean values for any spiro- 
metric index at rest (Table 3). Indiv- 
idual values within each group for 
TLC, forced vital eapacity, FEV,, and 
FEF... x, are portrayed as solid points 


in Figs 1 and 2. Four of seven group 1 
patients and three of eight group 2 pa- 
tients exhibited evidence of mild ob- 
structive disease, defined as an FEV, 
value 80% or less than the predicted 
value and/or an FEF paa less than 75% 
of predicted value. Correcting FEV, for 
vital capacity (FEV,%VC) did not 
change the number of children identi- 
fied as having mild airway obstruction. 
One of these patients from group 1 hada 
history of asthma before the empyema. 
None of the 13 patients tested by body 
plethysmography had restrictive lung 
disease based on a reduced TLC and 
vital capacity. The one patient (group 2) 
with a vital capacity 75% of the predict- 
ed value had a TLC 92% of the predicted 
value and an FEV, 58% of the predicted 
value, suggesting obstructive more 
than restrictive disease. 

The indexes used to compare the car- 
diopulmonary responses to exercise are 
presented in Table 3 and Fig 3. There 
were no significant differences between 
the groups in the mean values of any 
index. Mean heart rate at maximal exer- 
cise, expressed as percentage of pre- 
dicted value at maximum work load, 
was normal and similar in both groups 
(Table 3), suggesting that all children 
performed to their maximum ability. 

The results for MEV/MVV, which re- 
flects breathing reserve, listed in Table 
2 and depicted in Fig 3, de not include 
the three children less than 120 em tall 
who are not expected to have a reserve. 
Two of six group 1 patients and two of 
seven group 2 patients had MEV/MVV 
ratios greater than 80%, suggesting re- 
duced breathing reserve during exer- 
cise. One of these group 1 patients and 
one patient in group 2 had spirometric 
evidence of airway obstruction to ex- 
plain their reduced breathing reserve. 
The other two patients had MEV/MVV 
ratios of 84% (group 1) and 81% (group 
2) but normal spirometric values. They 
were both well-conditioned 16-year-old 
boys who performed maximal predicted 
exercise. Each was limited during exer- 
cise by heart rate; neither breathed 
faster than 50 breaths per minute dur- | 
ing maximum exercise. Only one sub- 
ject (group 1) had a Vt, „/IC ratio of 1, 
but he did not breathe faster than 50 
breaths per minute. Three subjects 
from group 2 breathed faster than 50 
breaths per minute, but none achieved 
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Group 1 Group 2 
MEV/MVV, % 


Group 1 Group 2 
VTnw/IC Ratio 





Group 1 Group 2 
RR... Breaths/min 


«Fig 3.— Individual data from patients in group 1 (who underwent chest tube drainage) and group 

- 2 (who did not undergo chest tube drainage) during exercise. Three children (one in group 1 and 

two in group 2) were less than 120 cm tall and were consequently excluded from determinations 
of the ratio of maximum exercise ventilation to maximum voluntary ventilation (MEV/MVV). Use 
of greater than 80% MEV/MVV ratios reflects abnormal use of breathing reserve during 
exercise. The ratios of maximal tidal volume to inspiratory capacity (Vt, ,/IC) greater than 1.0 in 
conjunction with respiratory rates greater than 50/min denote patients with exercise limitation 
due to restrictive lung disease. RR, indicates maximum respiratory rate. 


Vt,,,/IC ratios of 1 or more. These re- 
sults suggest that no child had exercise 
limitation due to restrietive lung 
disease. 

Neither group achieved predicted 
Vomax values during exercise despite 
achieving maximal predicted heart 
rates (Table 3). These results suggest 
that most subjects were deconditioned 
but were not limited by ventilation.” 


COMMENT 


The spirometry results from this 
study extend observations made by 
Murphy et al’ and MeLaughlin et al” 
involving long-term outcome of lung 
function in children treated for empy- 
ema. The results of these two studies 
are portrayed in Figs 1 and 2 as open 
circles along with our results to further 
describe lung function an average of 6 
years after empyema. These data depict 
a similar scattering of individual values 
among children who were treated with 
chest tube drainage and those who were 
not. The majority of patients in both 
groups showed no evidence of restric- 
tive lung disease based on a TLC value 
less than 80% of the predicted value. In 
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contrast, seven of the 15 children exam- 
ined in our study had evidence of mild 
obstructive changes. Airway obstruc- 
tion was not reported by McLaughlin et 
al. Murphy et al did not describe re- 
duced FEV, values but did report that 
the residual volume-to-TLC ratio was 
increased in four of their five cases in 
the presence of normal TLC values, 
suggesting air trapping due to small- 
airway obstruction. “Obstructive bron- 
chitis” has also been noted by Hart!’ in 
eight of 14 children who underwent 
chest tube drainage after 3 days of hos- 
pital treatment for empyema in infancy; 
however, the report did not contain in- 
dividual values for direct comparison. 
The frequency of obstructive changes 
in our study was similar in subjects who 
underwent chest tube therapy and 
those who did not, suggesting that this 
sequela may relate to the original pleur- 
opulmonary infection rather than to the 
therapy provided. Airway obstruction 
and airway hyperreactivity have been 
reported in patients who have recov- 
ered from croup, bronchiolitis, and hy- 
drocarbon aspiration.” It is conceivable 
that bacterial pneumonia and empyema 


Lung Function Following Empyema— Redding et al 

































represent another form of airway injury 
leading to subsequent airway scarring ` 
and persistent obstruction in growing 
children. Airway reactivity in children 
who have recovered from empyema has 
not been investigated. 

Among studies that have addressed - 
the long-term outcome of children with . 
empyema since 1965, the most consis. 
tent findings have been complete clini. 
cal recovery with no residual symp- 
toms, ^"^? complete return of chest 
roentgenograms to normal, ™®" and no 
exercise intolerance by history.*” Our 
findings extend the latter clinical im 
pressions, as all 15 children showed no 
ventilation limitation during exercise — 
due to restrictive lung disease and only - 
four children exhibited mild limitation : 
with spirometrie evidence of obstruc- - 
tive lung disease. However, most chil- | 
dren acheived less-than-normal oxygen — 
consumption at a time when heart rates _ 
were maximal, suggesting that children 
in both groups were deconditioned. —— . 

The conclusion that chest tube place- - 
ment may not be necessary to achieve - 
optimal long-term outcome of children _ 
with empyema contains several cave- . 
ats. All children studied were older and 
well past infancy when the empyema - 
occurred, thereby representing a low- | 
risk group for mortality associated with 
empyema.” In addition, most of the chil- 
dren experienced infection due to S 
pneumoniae or H influenzae type b and 
not Staphylococcus aureus. Empyema 
associated with S aureus accounts for 
most of the mortality associated with 
empyema in infants and children.*^* Our 
subjects were therefore at lower risk for 
immediate complications, thereby al- 
lowing clinicians to withhold immediate 
chest tube drainage as a necessary part. 
of therapy. 

Pleural fluid was not routinely cul- 
tured for anaerobic bacteriain our study - 
patients. These organisms are detected — 
alone or mixed with aerobic organisms 
in the pleural fluid of most adults with 
empyema.” The absence of pleural an- 
aerobic organisms in many children 
with empyema may in part account for 
the improved roentgenographic and spi- 
rometrie outcomes of children com- 
pared with adults following empyema. 
Among children with empyema caused 
by anaerobic organisms, a significant 
number have undergone not only chest 
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Stube dio P 2 aa? 
'he short- and long-term outcomes of 
hildren with pleural disease caused by 
aerobic organisms and their require- 
ment for chest tube drainage will re- 
uire prospective evaluation for anaero- 
ic organisms. 

<A major presumption made in this 
retrospective study is that the children 
ad pleural infections of comparable se- 
erity. A variety of objective indexes 
isted in Table 2 were retrieved by chart 
‘eview so that the reader can conclude 
whether the two groups were similar or 
ifferent. Children presenting with res- 
iratory failure presumably were sicker 
and required immediate pleural drain- 
age; these patients were excluded from 
- our study. Among the subjects studied, 
the vital signs by the third hospital day, 
he day on which most children under- 
went chest tube placement, were simi- 
ar in both groups, as was the thickness 
of pleural fluid as seen on chest roent- 
genograms obtained at the time of ad- 
mission. Duration of fever after initia- 
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tion of antibiotie therapy was also 
similar for the two groups. These retro- 
spective findings do not explain why 
some children underwent chest tube 
drainage and others did not. The deci- 
sion to perform chest tube drainage was 
made by several attending physicians 
based on rationales and biases that were 
not consistently recorded in the hospital 
charts. The longer hospitalization and 
duration of parenteral antibiotic treat- 
ment in the group undergoing chest 
tube placement may reflect more severe 
pulmonary disease due to empyema or 
alternatively reflect reduced mobility 
and increased chest wall pain due to the 
chest tube itself. 

In summary, the vast majority of old- 
er children with empyema recover with- 
out persistent or recurrent respiratory 
symptoms. Their lung function tests 
show evidence of mild airway obstruc- 
tion as well as some increased use of 
ventilatory reserve during exercise in a 
minority of patients regardless of 
whether they underwent chest tube 
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Tewborn Screening for Sickle Cell Disease 


When Is an Infant ‘Lost to Follow-up’? 





. Success of programs to screen new- 
bora for sickle cell disease depends on 
timely follow-up. Education regarding te- 
ver and splenic palpation, and Initiation of 
prophylactic penicillin therapy, will re- 
-duce morbidity and mortality and should 

r prior: to 4 months of age. However, 






care may be difficult, particularly in 
urban populations; only nine (36%) 
of 25 infants recently identified as having 
sickle cell disease arrived at our institu- 
tion for initial appointments. Medical pro- 
viders must be aware of medical and legal 
obligations related to follow-up of new- 
borns with sickle cell disease to prevent 
untoward events in “missed cases.” 
‚UDO. 1990;144:1343-1345) 







Screening of newborns for sickle cell 
disease and other hemoglobinop- 
es is now performed in 22 states and 
in the District of Columbia.' For these 
programs to be successful, parents of 
affected infants must be notified 
promptly so that appropriate counsel- 
ing, education, and initiation of pneu- 
mococcal prophylaxis with penicillin can 
oecur, preferably by 4 months of age,” 
Potential pitfalls in this crucial notifica- 
tion and retrieval process have not been 
explored, and they provide the basis for 
this report. 


METHODS 


Infants born at Kings County Hospital 
Center or University Hospital of Brooklyn 
NY) between June 1, 1988, and January 1, 
1989, ‚and identified by newborn sereening as 
1aving sickle cell disease, form the basis of 
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this report; all were at least 5 months of age 
at the time of this writing. 

All newborns in New York State are 
sereened for hemoglobinopathies at a central 
laboratory using a heel-stick filter paper 
blood specimen.' The screening laboratory 
recognizes our institution as a regional Blood 
Dyserasia Center for the New York State 
Department of Health. If a newborn is sus- 
pected to have a form of sickle cell disease, 
the screening laboratory telephones the co- 
ordinator (T. V.S.) of our Infant Sickle Cell 
Clinic and provides the name, medical record 
number, date of birth, address, and, if avail- 
able, telephone number ofthe patient and his 
or her guardian, usually within 2 weeks after 
birth. Letters are also sent from the labora- 
tory to the hospital and physician of record. 

If parents can be reached by telephone, 
they are informed that a test for sickle cell 
disease is routinely administered to all new- 
borns, that their child's test result was sug- 
gestive of the disease, and that eonfirmatory 
testing is necessary. An appointment is made 
for the next Infant Sickle Cell Clinic, which 
meets weekly and provides “well-baby” as 
well as comprehensive sickle cell care to chil- 
dren under 4 years of age. Similar informa- 
tion and an appointment date are sent by 
first-class mail if parents cannot be reached 
by telephone. 

The following methods are used to reach 
those parents who do not appear for sched- 
uled appointments: (1) certified mail is sent 
to all nonresponders; (2) the Address Tele- 
phone Directory (updated every 13 weeks by 
our local telephone company and currently 
available at a cost of $114), which is indexed 
by customer addresses and enables correc- 
tion of telephone numbers or calls to neigh- 
bors of parents who had nonworking num- 
bers listed on charts, is used; (3) a standard 
telephone directory is used to call all poten- 
tial relatives of an affected infant with an 
unusual last name; (4) birth certificate office 
records sometimes provide an alternative 
address. 

Parents who express a preference for pedi- 
atric care elsewhere are asked to provide the 
physicians name and telephone number. The 


























physician is then contacted and alerted ti 

suspected diagnosis and the need for confi 
matory testing; the physician's willingness 
and ability to provide care for infants wit h 
sickle cell disease is also ascertained. a 


RESULTS 


an FS pattern on electrophoresis (fet A 
and sickle hemoglobin only, compatib: 


sickle B'-thalassemia), nine had FS 
(sickle hemoglobin C disease), and two. 
had FSA (sickle B ' -thalassemia). | 


resulting in failure of the remaining 
infants to arrive in the clinic are listed 
the Table. One mother, who failed 
respond to two letters, arrived in th 
elinie only after a certified letter | 
been sent; she complained that m 
theft was a major problem in her bui 
ing and she had not received the tw 
previous letters. A brief delay in 01 
infants arrival was due to misund. 
standing or miscommunication of i 
patient's address during the initial tele 
phone call from the screening laborato-. 
ry; this was apparent when notification 
of the abnormal results from the hemo- 
globin screening arrived by mail. The 
birth certificate office provided a cor- - 
rect address, different from that ob- 
tained from the medical record, for one 
infant; this sometimes occurs if parents 
are illegal immigrants. The delinquent — 
mother of one infant had sickle hemoglo- 
bin C disease. Although she had had 
several clinical problems related to sick- 
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3 (1 twin 
pair) 

3 (1 twin 
pair) 


—[. Children in foster care 
Language difficulties 


Mail theft 1 
Address problems 
Wrong on phone 1 
call, right on 
letter from 
screening laboratory 
Birth certificate 
address different but 
correct 
Incorrect address 
on chart and 
DNE birth certificate 
<A. Scheduling problems, 
tam denial, other 


- Jing complications of her own disorder, 
she did not feel compelled to come to a 
clinic to confirm the diagnosis in the 
. child. 
^ The Figure depicts on the ordinate 
— the number of infants with sickle cell 
. disease identified by screening of new- 
> borns vs the interval between birth and 
arrival at our clinic. Sixty-four percent 
= of infants were seen by 4 months of age, 
and only one (4%) remained delinquent 
at more than 7 months of age. Three 
infants were contacted when two (in- 
cluding one of a twin pair) were hospital- 
ized at 2 months and at 3.5 months of age 
for gastroenteritis. All infants contact- 
‚ed to date have been seen prior to expe- 
riencing clinical complications of their 
‚disease. 



































COMMENT 


Mass screening of newborns for he- 
-moglobinopathies must be coupled with 
omprehensive follow-up programs if 
he goals of diminished morbidity and 
mortality are to be realized." Recogni- 
ion that pneumococcal sepsis may oc- 
ur as early as 4 months of age” and that 
its incidence and mortality may be re- 
- duced by a prophylactic regimen of peni- 
“cillin, mandates early retrieval and 
education of parents of newborns with 
-sickle cell disease. Mortality due to 
acute splenic sequestration, another 
-life-threatening complication of sickle 
cell disease during infancy, may also be 

reduced by early intervention.’ 
It is thus clear that follow-up of new- 
borns with sickle cell disease must be 
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Age at First Examination, mo 


Cumulative number of infants with sickle cell disease seen by a physician. Thirteen of 25 infants 
were seen by 2 months of age; one has not yet been contacted after 7.5 months of age. 


not only complete, but timely. An early 
report of a successful follow-up program 
for infants in New York City was criti- 
cized for failing to retrieve 10 newborns 
(7% of those identified by screening) to 
appropriate medical care.” While the 
authors responded that three additional 
infants subsequently appeared for on- 
going medical care, timeliness of this 
appearance for medical care is not stat- 
ed for either the original cohort or the 
three delinquent infants. Similarly, in a 
recent report of successful reduction of 
infant mortality related to screening of 
newborns in California,’ eight (9%) of 89 
infants with abnormal screening results 
(two with hemoglobin SC and six with 
homozygous [SS] sickle cell disease) 
were “lost to follow-up.” Attempts 
made at retrieval are not stated, and the 
age at which the remaining 81 infants 
were seen in a clinic is not mentioned. 
Investigators from North Carolina have 
recently reported a reduction in median 
time to the first clinic visit from 61 to 24 
days, as health care personnel became 
more familiar with follow-up prob- 
lems." Because our retrieval problems 
exist despite a focused attempt to locate 
patients, it is uncertain whether the me- 
dian follow-up time of 2 months for our 
own newborn cohort can be signifieantly 
improved. We do hope that the percent- 
age of infants seen by 4 months of age 


(64% in this series) ean be appreciably 
increased. | 
Problems related to the follow-up of 
infants with abnormal newborn screen- 
ing results are discussed by investiga- 
tors at the Centers for Disease Control, 
Atlanta, Ga,” in an analysis of missed 
cases of phenylketonuria and congenital 
hypothyroidism. Despite the fact that 
data were obtained by canvassing new- 
born-sereening laboratory directors, 
who are not necessarily informed of 
missed eases due te follow-up problems, 
16% of 76 missed cases were attributed 
to problems in follow-up. It is notewor- 
thy that the specific events listed as 
causes of unavailability for follow-up in 
the study (five patients were “trans- 
ferred to care of another physician,” 
four “moved,” and one was “hard to lo- 
cate”) are similar to our own problems 
listed in the Table; all might well have 
been correctable by a more concerted 
follow-up effort. It is also noteworthy 
that at least 29% of missed cases of phe- 
nylketonuria and hypothyroidism re- 
sulted in litigation; the legal status of an. 
additional 25% was unknown. It seems. 
likely that medicolegal considerations 
may in fact ultimately provide addition- 
al impetus for expanded support of he- 
moglobinopathy follow-up programs. 
The proven efficacy of penicillin for 
pneumococcal prophylaxis has unequiv- 
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established the need for prompt 
f affected infants. While most 
aws related to newborn screening 
“not even address the follow-up 
se of a screening program," New 
‘ork State Law was modified in 1987 to 
legally assign follow-up responsibility 

to path the. N of birth and physi- 











8 peaponsthle men col- 
a eg 





“no stie alto and. case i management 
with an approved specialized care 
center." 

The need for expeditious follow-up is 
thus well established from both medical 
- and legal standpoints. Our own experi- 
lemonstrates that, even with care- 
ttention to this need, there are 
ple impediments to prompt identi- 
‘fication and retrieval of infants having 
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314:1594-1599, 

— 9. Pass K. Newborn screening for sickle cell dis- 

~ease in New York. In: Therrell BL, ed. Advances in 
Neonatal Screening. Princeton, NJ: Excerpta 

Medica; 1987:409-414. 

4, Grover R, Shahidi 8, Fisher B, Goldberg D, 
Wethers D. Current sickle cell sereening program 
for newborns in New York City, 1979-1980. Am J 
Public Health. 83;13:3. 


sickle cell disease detected by newborn 
screening. This is particularly true in 
the inner city, where single-parent fam- 
ilies, frequent surname changes, fre- 
quent address changes, and illegal 
aliens’ fears of identification by legal 
authorities are major problems. These 
problems can only be overcome through 
persistent and often imaginative efforts 
of concerned health care providers. We 
have recently attempted to streamline 
our retrieval process by earlier use of 
certified mail and earlier involvement of 
child welfare agencies; however, the 
process remains a formidable one. We 
strongly recommend that all centers 
with a large population at risk for sickle 
cell disease have a designated contact 
person available for notification by the 
screening laboratory. This person must 
then have the necessary resources 
available to promptly initiate the search 
process, using, where necessary, the 
diligent detective work as described 
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above. | 

We have been forte that our ov 
delinquent infants, save one, have b 
found; none suffered a life-threatenit 
complication of disease prior to beir 
contacted. It is clear that physicians an 
hospitals must be made aware of the 
follow-up responsibilities associated 
with screening of newborns, and appro- 
priate resources must be made availab: 
to prevent a "missed case" of sickle ce 
disease arriving in an emergency roo; 
dead on arrival due to ee 
sepsis. 
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p. _@ Lumbar spine (L-2, L-3, L-4) bone min- 





a boys and girls aged 5.00 through 11.99 
years by dual photon absorptiometry. 


eight, height, age, triceps skinfold thick- 
ness, and midarm circumference were 
also measured. Weight, height, and age 


| weight as the independent variable best 
ca density: 
| 0.3209 + [0.0168 
. (weight)] - [0.0001(weight’)]. 

> (AJDC. 1990;144:1346-1348) 











































" oninvasive assessment of bone min- 
= " eral content (BMC) requires the use 
of ionizing radiation directed over a 
bone or group of bones.'* Measurement 
of BMC can be performed by several 
methods, including standard radio- 
graphy, radiogrammetry, quantitative 
imputed tomography, neutron activa- 
on, single photon absorptiometry 
SPA) and dual photon absorptiometry 
DPA) Except for neutron activation, 

l these methods measure bone mineral 
ensity (BMD), which is an indirect 
easure of the BMC. Quantitative com- 
uted tomography and neutron activa- 
on are precise and reliable but require 
xposure to ionizing radiation in the 
ange of 200 to 5000 mrem, which makes 
hem impractical for longitudinal stud- 
js in children. Radiogrammetry and 
tandard radiography involve the use of 
p to 100-mrem radiation exposure and 
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also lack sufficient sensitivity for effec- 
tive clinical use or research quantifica- 
tion.** Photon absorptiometry has the 
advantage of requiring a low radiation 
exposure (range, 2 to 15 mrem).* 

The practical difference between 
SPA and DPA is that they measure 
BMD at different anatomic sites. Dual- 
photon absorptiometry can measure 
bone density in areas in which neighbor- 
ing tissues are not homogeneous, such 
as the spine. The measurement of two 
photon energies (DPA) instead of one 
(SPA) allows for the discrimination of 
bone mineral from soft tissue and air 
interfaces.’ 

The bone architecture of the human 
skeleton is a combination of cortical and 
trabecular elements. The spine is com- 
posed primarily of trabecular bone, 
which is metabolically more active than 
cortical bone because of its greater sur- 
face area. Therefore, the spine is an 
ideal site for monitoring metabolic bone 
disease, such as osteoporosis due to glu- 
eocorticoid administration, renal dis- 
ease, idiopathie osteoporosis, and axial 
osteomalacia. 

Since the development of SPA, there 
have been several longitudinal and 
eross-sectional studies of BMC in 
healthy and diseased infants and chil- 
dren.*? Sexual dimorphism in BMC has 
been reported in children by age 4 
years.‘ Li et a recently reported a high- 
er mean BMC in black children aged 1 to 
6 years than in white children. Recent- 
ly, Glastre et al" reported data on spinal 
BMD in a group of 135 normal ehildren 
between ages 1 and 15 years using dual 
energy x-ray absorptiometry. We pre- 
sent cross-sectionally collected data on 
spinal BMD in healthy children aged 
5.00 through 11.99 years. The purpose 
of this study was to establish reference 
data for ongoing and future studies in- 
volving measurement of BMD in chil- 
dren. We hypothesized that BMD 
would correlate with age, weight, and 
height. These normative data should be 
useful in designing experimental proto- 





cols for the measurement of spinal BMD 
in children. 


PATIENTS AND METHODS 
Patients 


Children aged 5.0 through. 11.99 years 
were prospectively? recruited from the outpa- 
tient elinies of the Child Health Center at the 
University of Texas: Medical Branch, Galves- 
ton, and among children of employees at the 
university. Patient recruitment was strati- 
fied by age to ensure adequate representa- 
tion in each age group for both sexes. Exclu- 
sion criteria for enrollment were the 
following: (1) the presence of any chronic 
disease, (2) a known history of metabolic 
bone disease, or (3) weight or height score 
below the fifth percentile or above the 95th 
percentile for age. A questionnaire was given 
to all parents to document the age, race, - 
socioeconomic background, and medical his- 
tory of each child. This protocol was ap- 
proved by the Institutional Review Board of. 





the University of Texas Medical Branch. Pa- | 


rental consent and patient assent were ob- s Ü 
tained from all participants. unes 


Patient Data 


Height was measured to the nearest 0. n em 
on a wall-mounted stadiometer by calculat- 
ing the mean of three measurements. Weight — 
in kilograms, with clothes on but without 
shoes, was measured on a balance scale. 
Trained research personnel measured all 
weights and heights, and all measurements 
were carried out on the same instruments. 
Mean triceps skinfold thickness in millime- 
ters and midarm circumference in centime- 
ters were measured on the right arm, taking | 
the mean of three measurements. n 

Several parameters were derived from the ro: 
physical measurements obtained from each ^ 
patient. Weight and height percentiles: for 
each child were obtained from standard | 
growth charts. Triceps skinfold percentiles 
were obtained from previously published ref- 
erence data.” Percent, of body fat,” total 
body fat in kilograms,“ arm muscle area in E 
square centimeters,’ and body mass index". 
were also calculated. Lean body mass in kilo- 
grams was calculated by subtracting total 
body fat from body weight. Ratios of weight 
to height and weight squared to height 
squared were compared with the body mass 
index (weight divided by the square of 
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height) to define other ratios that correlated 







imbar Spine Measurements 


Bone mineral densitometry of the lumbar 
~ spine was performed with a dual photon ab- 
-sorptiometer (Lunar DP-3, Lunar Inc, Madi- 
son, Wis), which uses a gadolinium 153 
source. The densitometer was calibrated dai- 
ly using a phantom standard. The examina- 
tion was performed with the child supine, 
knees flexed, and calves resting on a cushion. 
‘These maneuvers separated the spinous pro- 
cesses and prevented overlap of bony struc- 
tures, All clothing that could produce arti- 
facts (eg, zippers and buttons) was removed. 
No sedation or restraints were used. The 
scan time was approximately 15 minutes. 
The total radiation dose per scan was be- 
tween 6 and 9 mrem. All seans were analyzed 
with the assistance of an edge detection pro- 
gram in the scanner software. Observer ad- 
ient of the vertebral body locations us- 
ng the edge detection software was found to 
be necessary much more often in child than 
adult spinal density measurements. To mini- 
mize this source of variability, only one expe- 
rienced observer (H.D.F.) performed all 
sean analyses. The coefficient of variation 
(CV) on repeated scan analyses was 0.7%. 
The L-2, L-3, and L-4 spina! BMD was ex- 
pressed in grams per square centimeter. 


Statistical Analysis 


ue - Allstatistica analyses were performed us- 
ing SAS statistical analysis software.” The 
median and range BMD were calculated for 
each age. Correlation coefficients were cal- 
eu ilated for each variable against BMD using 
Spearman's rank order statistic. Single and 
multiple regression analyses were per- 
formed using BMD as the dependent variable 
and combinations of the outcome measures as 
independent variables. 


RESULTS 


. A group of 225 children were initially 
evaluated: 184 of whom were included in 
the final analyses. Five children were 
excluded because of movement during 
DPA scanning, and 36 were excluded 
because their weights or heights were 
above the 95th percentile or below the 
fifth percentile for their ages. Eighty- 
three girls (45.1%) and 101 boys (54.9%) 
were measured. There were 99 white 
(53.8%), 45 black (24.5%), and 40 His- 
panie (21.7%) children. An educational 
profile of the head of the household re- 
vealed that 60% of the parents had a 
high school education or lower, 19.3% 
had attended college for at least 1 year 
out had not received a degree, and 
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Vertebral bone mineral density (L2-4) vs weight in 184 healthy children aged 5.00 to 11 20 years; 
Bone mineral density = 0.3209 + [0.0168(weight)] — [0.0001 (weight^)] (R?= .56). A regres- 
sion line with 9596 confidence interval is shown. = 


20.7% had a college degree or higher. 

The median and range of BMDs for 
each group studied are shown in Table 
1. All measured and calculated data ex- 
cept percent of body fat and cross-sec- 
tional arm area correlated with BMD 
(Table 2). Bone mineral density cor- 
related with body weight (r=.746; 
P<.0001), lean body mass (r=.725; 
P<.0001), height (r=.693; P<.0001), 
total body fat (r= .642; P<.0001), body 
mass index (r=.591; P<.0001), age 
(r= .580; P<.0001), and triceps skinfold 
thickness (r = .358; P<.0001). 

A quadratic equation using weight as 
the independent variable best described 


BMD: BMD = 0.3209 + [0.0168(weight)] 
~ [0.0001 (weight’)] (R’=.56) (Figure). 
A linear regression (not shown) using. 
weight as the only variable was almost. 
as good as the quadratic function in de- 
scribing the observations (R= .55), 
Transformations (log and exponential) 
of BMD and all other measured vari- 
ables did not significantly increase the. 
F? value of a given regression equation 
for describing BMD. | 


COMMENT 
The data presented here demonstrate 


that body weight, height, and age are 
highly correlated with spinal L-2, L-3, 
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and L-4 BMD in children aged 5.00 
through 11.99 years. Glastre et al” re- 
-= cently reported data on spinal BMD in 
- 185 healthy children measured by dual 
energy x-ray absorptiometry. They 
found correlations between spinal BMD 
. and patient age, weight, and height that 
- are similar to those reported here. As 
discussed by Specker et al,’ weight, 
- height, and age are strongly correlated 
variables, making it impossible to sepa- 
rate the individual effects of each on 
BMD. We have reported the correla- 
tions of BMD with lean body mass, total 
body fat, body mass index, percent of 
body fat, and several other indexes 
(Table 2). However, one must be cau- 
tious when interpreting the results of 
orrelations of BMD with derived vari- 
ables because the equations used to de- 
rive these values were generated from 
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Median (Range) 
BMD (L2-4) g/cm? 


0.644 (0.492-0.824) 
0.610 (0.499-0.713) 
0.640 (0.539-0.705) 
0.659 (0.519-0.772) 
0.716 (0.533-0.805) 
0.648 (0.560-0.796) 
0.689 (0.550-0.931) 
0.694 (0.529-0.782) 
0.727 (0.579-0.833) 
0.717 (0.667-0.804) 
0.784 (0.628-0.936) 
0.703 (0.602-0.838) 
0.838 (0.724-1.149) 
0.793 (0.636-0.899) 


Median (Range) 
Weight, kg 


20.2 (17.1-32.8) 
20.1 (15.1-23.7) 
22.9 (19.5-28.3) 
22.4 (18.4-35.0) 
26.5 (23.7-34.2) 
24.0 (19.0-28.3) 
26.7 (19.2-37.2) 
27.6 (20.6-34.8) 
29.0 (24.3-41.9) 
32.2 (25.8-36.1) 
40.3 (26.0-53.0) 
33.3 (25.5-49.8) 
46.8 (33.5-55.6) 
40.6 (30.6-49.6) 


different populations of children than 
those studied here. In addition, several 
of these variables are calculated from 
weight and height. 

Data show that a relatively wide 
range of BMD values are found in 
healthy children. Interestingly, BMD is 
associated more strongly with body 
weight than with age. In the child, the 
data suggest that spinal mineralization 
is more responsive to load bearing, re- 
flected by body weight, than to the chro- 
nologie age of the child. This might 
make interpretation of spinal BMD data 
difficult in the child who is underweight 
for age. The observed BMD might be in 
arange found in children with metabolic 
bone disease. Further studies are need- 
ed to define the differences and diagnos- 
tic significance (if any) between “nor- 
mal” and “abnormal” populations in 
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regard to spinal BMD. Larger popula- 
tions must be studied to determine the 
normal range for spinal BMD in growing 
children and adolescents. 

A preliminary evaluation of our data 
suggested that significant racial and- 
sexual differences in spinal BMD might- 
exist in children and adolescents. Spinal 
BMD dimorphisms in children mea- 
sured by SPA have been reported at 
other sites.** We are currently evaluat- 
ing a larger group of children and ado- 
lescents to determine if significant di- 
morphisms in spinal BMD are present. 
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A n 8-month-old male infant pre- 
* ^sented to his pediatrician with a 
(12-hour history of fever, irritability, 
decreased oral intake, and symptoms 
consistent with an upper respiratory 
tract infection. The child had a tem- 
perature of 38.8°C rectally and was 
tachyeardie, with a heart rate of 160 
beats per minute. The patient's phys- 





- Accepted for publication October 24, 1989. 
Contributed from the Department of Otolar- 
yngology and Maxillofacial Surgery, Division of 
Pediatrie Otolaryngology, Children’s Hospital 
Medical Center, Elland and Bethesda Avenues, 
Cincinnati, Ohio. 
Reprint requests to the Department of Radi- 
ology, Childrens Hospital of Los Angeles, 4650 
Sunset Blyd, Los Angeles, CA 90027 (Dr Wood). 





Figure 1. 


AJDC—Vol 144, December 1990 





Beverly P. Wood, MD (Section Editor) 


ical examination was remarkable for 
mild neck tenderness and rigidity and 
right-sided enlarged cervical nodes. 
The tympanic membranes were dull 
and erythematous bilaterally. The oro- 
pharynx was full, with erythema of 
the right posterior pharyngeal wall. 
The patient’s white blood cell count 
was 20 10°/L with a left shift. A 
lateral neck roentgenogram (Fig 1) 
was obtained followed by a computed 
tomographic scan of the neck (Fig 2). 
The patient was admitted to the 
hospital and treatment was started 
with cefuroxime axetil (100 mg/kg per 
day). He subsequently developed stri- 
dor and progressive respiratory dis- 
tress requiring emergent intubation. 





On examination in the operating room 
there was a large fluctuant mass in 
the right posterior pharyngeal wall... 
Incision and drainage of the abscess _ 
were performed and the patient re- 
mained intubated for 48 hours. The 
examination in the operating room at 
the end of that time demonstrated 
resolution of the abscess, and the pa- 
tient was extubated. Intravenous an- 
timicrobial therapy was continued for 
5 days and the infant was discharged _ 
home to be treated with amoxicillin/ - 
clavulanate potassium (40 mg/kg per 
day) for 1 week. 

The first ease of retropharyngeal 
abscess (RPA) was reported by Galen! 
in the second century. Although mor- 
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tissues. 
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Retropharyngeal Abscess 


Fig 1.—Lateral neck roentgenogram shows widened retropharyngeal soft 


Fig 2. —Computed tomography of the neck demonstrates a large, right, 














































ality from an RPA has been signifi- 
'antly reduced since the advent of 
antimierobial therapy in the 20th cen- 
ury, a delay in diagnosis and treat- 
ment still leads to significant morbid- 
ty and mortality. 

- The retropharyngeal space is lo- 
cated within two layers of deep cervi- 
eal fascia anterior to the spine and 
posterior to the pharynx. It extends 
from the skull base to the level of the 
carina. The retropharyngeal space 
contains adipose tissue, lymphatics, 
and lymph nodes, which drain the 
se, paranasal sinuses, nasopharynx, 
soft palate, and eustachian tube.’ An 
infectious process in any of these 
regions may spread via lymphatic 
annels to the nodes in the retropha- 
geal tissue. Lymph node infection 
ay lead to the formation of a local 
yscess. In addition to the lymphatic 
read of infection to the retropharyn- 
geal space, infection may be the result 
' direct extension from contiguous 
eas. For example, following otitis 
edia the infection may spread infe- 
orly through the skull base into the 
tropharyngeal tissues. Trauma to 
the posterior oropharynx from endo- 
‘opie procedures or penetrating 
uma may also lead to an infection 
‚this area. 

‘Lymphatic spread of infection to the 
tropharyngeal space is the most 
ommon cause of an RPA in children. 
t should be noted that the retropha- 
yngeal nodes usually regress by age 
‚years, making lymphatic spread of 
fection a less likely cause of an RPA 
1 older children or adults.‘ 

A child with an RPA frequently has 
‘a history of a recent upper respiratory 
infection. Fever, irritability, decreased 
- oral intake, and drooling are early 
<- symptoms. As the RPA enlarges, up- 
. per airway obstruction occurs, with 


















symptoms of stridor and respiratory 
distress. A physical examination usu- 
ally reveals an erythematous orophar- 
ynx with a unilateral fullness or bulg- 
ing ofthe posterior pharynx. Although 
the abscess mass is fluctuant, palpa- 
tion of an RPA is not recommended in 
children because of the risk of ruptur- 
ing the abscess with consequent aspi- 
ration. 

The medical history and physical 
examination are important in the di- 
agnosis, although a thorough exami- 
nation may be difficult in a young child 
with an RPA. A lateral neck roentgen- 
ograph is noninvasive, rapid, and pro- 
vides useful information in the diag- 
nosis of an RPA. Wholey et al.’ have 
established norms for the width of the 
retropharyngeal space by roentgen- 
ography. In general, the retropharyn- 
geal space is no wider than the width 
of the adjacent vertebral body of C-4.* 
In addition to widening on lateral 
roentgenography, gas or a gas-fluid 
level may be present in the retropha- 
ryngeal space. If the findings on phys- 
ieal examination and lateral neck 
roentgenography are equivocal, a 
computed tomographie sean of the 
neck, examination of the oropharynx 
under general anesthesia, or an ultra- 
sonographie examination is indieated. 

An RPA is a surgical emergency. 
Initial management must be direeted 
at stabilizing the patient's airway. 
Emergent endotracheal intubation or 
traeheotomy may be necessary and 
should be done under controlled con- 
ditions, if possible. Antimicrobial 


therapy is empirie, directed at the 


most common organisms involved in 
an RPA (ie, group A f-hemolytic 
streptococcus, Streptococcus viri- 
dans, and Staphylococcus aureus) and 
may be later modified according to 
culture and sensitivity results. Al- 


peritonsillar and retropharyngeal abscess (arrows) causing division of 
the airway (A) to the left and airway compression. 


though antimicrobial therapy is impor- 
tant, an essential aspect of treatment 
is incision and drainage. This is usu- 
ally performed intraorally under gen- 
eral anesthesia, but it may also be 
performed through an external lateral 
cervical approach.” 

A complieation of an RPA is rupture 
with aspiration and subsequent pneu- 
monia.* The infection may also propa- 
gate inferiorly, producing mediastini- 
tis, which carries an extremely high 
mortality rate. Spread may occur to 
the carotid sheath and cause internal i 


jugular vein thrombosis or erosion of 


the carotid artery. As previously de- 
seribed, upper airway obstruetion is a 
potential complication of an RPA. 

An RPA should be part of the differ- 
ential diagnosis in any young child 
with a history of swallowing or upper 
airway respiratory difficulties. The 
complications of an RPA are signifi- 
cant, and an accurate diagnosis and 
appropriate treatment for this condi- 
tion will lower the associated morbid- 
ity and mortality. 
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A 3-year-old boy with known congen- 

"ital heart disease was admitted to 
the hospital in respiratory distress. 
Cyanotic at birth, he was found to 
have D-transposition of the great ves- 
sels for which an immediate atrial 
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septostomy was performed. At 14 
months of age, a Mustard procedure 
was aceomplished without apparent 
complication. A neurologic examina- 
tion at 18 months of age revealed mild 
right hemiparesis and developmental 
delay. A brain computed tomographic 
(CT) sean demonstrated old left para- 
ventricular and left occipital infarcts. 

The patient’s respiratory distress 
was identified as pulmonary vascular 
congestion and interstitial edema sec- 


Figure 1. 


Figure 2. 


ondary to obstruction of the surgieal 
intracardiac baffle. 

During the surgery to repair the 
baffle, the boy suffered a brief cardiac 
arrest while being placed on the car- 
diac bypass pump. Following surgery 
he failed to regain consciousness. On 
neurologie examination, his pupils. 
were midsize and reactive to light, and. 
his deep tendon reflexes were hyper- 
active. A CT head sean without con- 
trast material was obtained (Fig 1). 
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Cerebral Air Embolism 


Fig 1.—Nonenhanced computed tomographic head scan. Left, Old occipital infaret (arrow). Center, Small focal 
collections of air within the parenchyma of the right and left frontal lobes (arrows). The lateral ventricles are mildly 
enlarged. Right, Large collections of air in the right frontal lobe (arrow). 









Apparently, air entered the vascular 
system, passed up the carotid arteries, 
d embolized multiple cerebral arter- 


Immediately following the first CT 
‚scan, the patient was placed on hyper- 
ventilation and diuretic therapy was 
begun. His neurologie status did not 
ıprove and responses to noxious 
stimuli became weak. Several left- 
«sided convulsive episodes occurred. 
"Twelve hours later the patient became 
iresponsive, his pupils became non- 
active, and brain-stem reflexes were 
absent. A brain CT sean showed ex- 
sive infaretions of both cerebral 
emispheres, with severe cerebral 
lema, loss of the basal cisterns, and 
facement of the midbrain suggesting 
anstentorial herniation (Fig 2). An 
crease of mannitol, diuretics, and 
<treme hyperventilation failed to im- 
rove the patient’s condition. An iso- 
tope cerebral blood flow study showed 
o cerebral perfusion and the patient 
as pronounced dead. A request for 
n autopsy was denied. 

( erebral air embolism results from 










































lock. The BA aT stimulates aaa 
pasm, which is followed by vascular 
lation and transitory stasis of flow.'” 
ltimately, the air bubbles move 
through the capillary bed and dissi- 
. pate in the venules. 

^ Cerebral air embolism may occur 
- following pneumothorax, open heart 
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surgery, cardiopulmonary bypass sur- 
gery, neurosurgery, arterial or venous 
catheterization, hemodialysis, and 
scuba diving.** Air may pass directly 
into the arterial system when a con- 
genital heart condition results in a 
right to left shunt. Any surgical pro- 
cedure directly involving the large 
vessels may result in embolism. 

Air may also pass from the venous 
to the arterial system via arteriove- 
nous anastomoses in the lung or via 
the foramen ovale.” The presumed 
mechanism is that an initial pulmonary 
venous embolism raises the right 
atrial pressure, which opens a nor- 
mally closed foramen ovale, allowing 
air to pass into the left atrium. 

Clinically, cerebral embolism pro- 
duces sudden depression in the level 
of consciousness, with progression to 
coma. Generalized seizures are com- 
mon. The degree of neurologie dys- 
function is influenced by the location 
of the air bubbles and the degree of 
ischemia and edema that results. 

Therapy consists of aggressive man- 
agement of the seizures and cerebral 
edema. Hyperbaric oxygen has been 
tried with some success. Hyperbaric 
oxygen theoretically enhances the ab- 
sorption of free air by washing nitro- 
gen out of the air collections. The high 
barometric pressure helps to reduce 
the size of the air bubbles by compres- 
sion, 

Roentgenographically, CT is the 
best method of establishing the diag- 


Fig 2.—Nonenhanced computed tomographic head scan 12 hours after the one shown in Fig 1. Left, Diffuse 
cerebral edema showing loss of basal cisterns and compression of midbrain (arrows). Compare with Fig i, left. 
Center, Bifrontal and right parietal infarctions with edema compressing the right lateral ventricle, causing right 
to left midline shift. Right, Residual pocket of air (arrow) within the infarcted right frontal lobe. 


nosis.* Multiple small, well-defined, 
very-low-attenuation areas of air den- 
sity are seen within the brain paren- 
chyma and extracerebral spaces. Focal 
or diffuse areas of ischemia/infarction 
may be seen. A normal initial CT scan 
does not exclude the diagnosis, and i 
follow-up scans in 48 to 72 hours are 
recommended.*? The pockets of: air are | 
absorbed over several days.’ : 
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| Manifestations 
?rotein C, produced by the liver, is 
ntial in the regulation of coagula- 
_and is à vitamin K-dependent 
oenzyme. A proenzyme is an inac- 
e preeursor that is converted to an 
e enzyme by the action of acid, 
other: enzyme, or by other means. 
ein C rapidly inactivates the ac- 
forms of V and VIII, resulting in 












verles). butto, and- areas in 
'h there is soft-tissue trauma due 
ressure. The lesions are similar to 
skin lesions present in warfarin- 
luced necrosis of the skin. 

Other findings that may be present 
irth in the absence of prote C 


Denouement and Discussion 


Protein C Deficiency 


inelude brain infarction; hydrocepha- 
lus; and eye lesions consisting of new 
and old vitreous hemorrhages, mi- 
erophthalmia, and persistent hyper- 
plastie primary vitreous. Deep venous 
thromboses may occur, such as renal 
vein thrombosis. 

Laboratory findings show evidence 
of disseminated intravascular coagu- 
lopathy including increased prothrom- 
bin time and partial thromboplastin 
time, and decreased amounts of fibrin- 
ogen. The platelet count is usually 
elevated. Diagnosis is established by 
finding essentially undetectable 
amounts of protein C function activity, 
low or undetectable amounts of pro- 
tein C antigen, and decreased protein 
C in both parents. 


Genetics 


This disorder is transmitted in an 
autosomal recessive manner, and het- 
erozygous parents may have a history 
of recurrent venous thromboses dur- 
ing childhood. Reduced protein C an- 
tigen and protein C are present in 
carrier parents. 


for kisii and printing of color illustrations. 
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Figs 1 through 4.— Purpura fulminans-like thrombotic skin lesions in a newborn with complete 
(homozygous) protein C deficiency. 


Treatment 


infusion of 
fresh-frozen plasma every 12 hours. 
Oral warfarin anticoagulation therapy 

has been suecessful in controlling re- 
eurrent thromboses in some patients.’ er 
Den, and treatment of dran con- 


Treatment includes 





ceive warfarin i therapy must be closely 
monitored because of the side effects 
associated with this drug, including = 
the risk of hemorrhage. Ophthalmo- 
logic follow-up is also important be- . . 
cause of potential eye damage second- — . 
ary to hemorrhage, thrombosis, and 
retinal detachment. Genetic counsel- 

ing should be provided. 
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Family therapy 
for colic. 


The excessive crying of colic puts a strain on 
the most loving family—and often on their 
physician as well. And whatever the cause of 
colic, one fact is clear: 





Gas is often part of the colic problem. 


New Phazyme Drops contains simethicone, 
which can safely break up gas and bring baby 
relief. That's why it can help whenever colic 

Is a problem. 


Significantly reduces crying of 
colicky infants. 
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p values (active vs. placebo) NS = Not significant *p< 0.05 tp < 0.02 tp<0.01 
Double-blind, randomized, placebo-controlled stud y 
Priced 25% below the leading brand. 


This significant price advantage will be 
particularly important to parents, since they 
may be relying on Phazyme Drops for up to 
three months. And it’s naturally flavored— 
something else they'll appreciate. 
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Phazyme 
Drop (simethicone/ 


antigas) 
Helps you through 
icok phase. 


1. Kanwaljit SS, Jasbir KS. Simethicone in the management of infant colic 
Practitioner. 1988;232:508 


REED & CARNRICK 
® Piscataway, NJ 08855 ©1989 Reed & Carnrick PZ24 


















Not a Financial Drain 








There are numerous disadvantages 
teaching ambulatory pediatrics in hos- 
pital-based clinics. The present study 
evaluated the economic impact on com- 
munity pediatricians’ practices that 
served as continuity experience sites for 
pediatric residents by using an appren- 
ship model. The number of patients 
n and the dollars billed by preceptors 
ere. not negatively affected by the pres- 
e of a resident, even though these pre- 
tors provided significantly more su- 
vision to residents than that received 
«residents in hospital-based clinics. 
urthermore, residents billed substantial 
revenues for preceptor practices. This ap- 
‘proach to teaching general pediatrics is 
economically viable, providing resident 
ipends are not dependent on fees gener- 
i by patient visits. 

AJDC. 1990;144:1356-1359) 
























VI edical training through the 19th 
“century was accomplished almost 
lusively through apprenticeships. 
lowever, the focus of medical educa- 
on shifted in the 20th century to group 
caching in hospital settings. While 
there are ample opportunities for train- 
-ees to acquire expertise in the diagnosis 
‚and management of medical problems 
that require hospitalization, training in 
ambulatory medicine has often been ne- 
_glected. Perkoff' discussed several rea- 
“sons for interest in teaching clinical 
“medicine in ambulatory settings: the 
trend for only the sickest patients to be 
„seen in hospitals, changes in hospital 
economics that limit the lengths of stay 
m patients, declining patient popula- 
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tions in hospital-based clinics, and the 
need for primary care physicians who 
require different training experiences. 
Awareness of such factors have led re- 
cently to an increased emphasis in out- 
patient training in the departments of 
family practice, internal medicine, and 
pediatries. While this emphasis has al- 
lowed both a different context and pro- 
cess for training in general medicine, 
educators" have questioned the ade- 
quacy of ambulatory teaching in hospi- 
tal settings. 

Outpatient clinic rotations and conti- 
nuity clinies, where the resident estab- 
lishes ongoing care of his or her own 
panel of patients, provide the major ex- 
periences for ambulatory pediatric 
training. Although the continuity clinic 
experience is intended to simulate a 
general pediatric practice, there are se- 
rious limitations in this approach, par- 
ticularly in hospital-based clinics. How- 
ever, economic concerns have been a 
significant obstacle to the consideration 
of alternative sites for continuity expe- 
riences. There are reports of the estab- 
lishment of ambulatory clinics indepen- 
dent of hospital administration’ as an 
alternative to hospital-based outpatient 
elinies and brief office rotations to ac- 
quaint pediatric residents with the re- 
alities of the general pediatric practice," 
but no reports, to our knowledge, of any 


programs using community pediatri- - 


ciang offices as continuity sites, Data 
reported from other medical disciplines 
or from other sites give conflicting im- 
pressions of the economie viability of 
nonhospital-based clinics, as training 
sites vary and methods for calculating 
costs are not uniform." 

The present study evaluated the eco- 
nomic impact on community pediatri- 
cians’ practices that served as continu- 
ity sites for pediatric residents. 





Resident Training in Community Pediatricians Offices 





DESCRIPTION OF FTHE PROGRAM 

Consideration of prac ein pe iatricians 
offices as continuity experience sites in the 
residency training program at the Universi- 
ty of Utah, Salt Lake City, resulted, in part, 
from a study that contrasted the patient pop- 
ulation within our hospital-based elinies with 
those of community pediatricians." Results 
of the study revealed that residents in our 
hospital-based elinies. saw, almost exclusive- 
ly, infants and youn g children f for P welbehild 


problems that const à a pos pese wp T 
's practice. Further- | 


the general pediatricis | 
more, residents were rarely observed in the 
course of eondueti hg patient visits. In an at- 
tempt to provide : a training experience that 
more closely. resembled a general pediatric 
practice and to increase the amount of direct 
teaching, we initiated a pilot project that. 
used the apprenticeship model. : 
From 1984 to 1986, two pediatric: do 





were assigned to a group practice for their. 
continuity experience, After 1 year, we had — 


established that the mechanies of such an 
approach were workable: ‚patient: volume 
was acceptabie, the pediatricians were able 
to arrange their schedules to allow for super- 
vision of the residents, nurses and office staff 
were supportive, and parents were accept- 
ing of having their. children seen by a resi- 
dent. However, the. problem. of finaneing 
such an undertaking remained unsolved. 

In 1985, the Depar 
the University of. Utah was awarded ; aPri- | 
mary Care Residency Training Grant from 
the Department of Health and Human Ser- 
vices, Rockville, Md. The first four residents 
entered the program in 1986, followed by - 





four more in both 1987 and 1988. There are m H 
several unique characteristies of the primary d 
care track, particularly the concept of ap- 


prenticeship. Each primary care resident is 
matched to a practicing community pediatri- 
cian for the continuity component of training. 
The community pediatrician serves as pre- 
ceptor to the resident, initially being fol- 


Resident Training — Sargent & Osborn . 
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lowed by the resident, then observing the 
ent conducting patient visits, and final- 
rving only as a consultant during the 
tages of the residency. To enhance the 
continuity experience, primary care resi- 
<: dents see patients in the community offices 2 
— half days per week in their first year and 3 

half days during their second and third years, 








compared with only 1 half day per week for 


the residents in the core track. 

The preceptors, who are members of the 
university clinical faculty, make a commit- 
ment to all 3 years of the residency and also 

agree to make time available to their “ap- 
prentice" for didactic discussion, supervi- 
- sion, observation and immediate feedback, 
. and ongoing consultation. A series of semi- 
nars for the preceptors presents methods 
and approaches to effective teaching via this 
model. The pediatricians office and nursing 
staff take on increased responsibility as the 
t becomes akin to a junior partner in 
ce. Individual and group meetings 
he office staffs and nurses 
the : > acquaint them with the 
x am and data eollection, to facilitate 
problem solving, and to give them an oppor- 
tunity to share ideas with one another. All 
funds generated by the resident patient vis- 
its are collected and retained by the individ- 
ual practices. 

While the educational advantages of such 

anapprenticeship model seem to be obvious, 
we were interested in assessing the financial 
: impaet that such an arrangement had on the 
‚practices. Although funds were available ini- 
-tially to reimburse the preceptors for their 
me, we hoped that we could demonstrate 
iat there was no negative economie impaet 
he practices so that this component of the 
training program could eventually become 
 self-supporting. 


METHODS 


-. The economic impact of the preceptors 
s practices was assessed by comparing the 
number of patients seen and the amount 
~ billed per half day by the preceptors at times 
when the residents were present and at 
times when the residents were not present in 
the offices. Data were collected on 4 half days 
per month, ie, 2 when the resident was in the 
office and 2 when the resident was not in the 
office. Each preceptor provided, in advance, 
2 half days when the resident was not present 
that matched as closely as possible the half 
days when the resident was present in the 
number of preceptor hours worked and typi- 
eal patient load. Data were collected every 
month during the first year of the program 
(1986 to 1987) and every other month during 
subsequent years (1987 to 1989). 
Financial impact was also assessed by ex- 
-amining the fees generated by the resident 
; for patient visits. During the first year of the 
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With Residents 
14+6 (121) 






PL-2s 13-5 (62) 
PL-3s 17 x6 (24) 
Total 14+6 (207) 





TComparisons using t tests. 





With Residents 
PL-1s 368 + 166 (121) 
PL-2s 390 + 144 (62) 
PL-3s 452+182 (24) 
Total 384 + 163 (207) 


*See Table 1 footnotes for explanation of PL-1s, PL-2s, and PL-3s 


tComparisons using t tests. 


program (1986 to 1987), residents kept a dai- 
ly log of every half day in their preceptor 
offices that included the number of patients 
seen and the amount billed. These data were 
collected every other month during subse- 
quent years (1987 to 1989). 


RESULTS 


Preceptors completed a total of 431 
reports of half days throughout the 3- 
year period, 1985 to 1989: 207 reports 
for half days when residents were in 
their offices and 224 reports for half 
days when residents were not in their 
offices. These combined data represent 
the number of patients seen and the 
amount billed by the preceptors for all 3 
completed years of residency training: 3 
years of first-year residents (PL-1s), 2 
years of second-year residents (PL-2s), 
and 1 year of third-year residents (PL- 
98). Table 1 presents the average num- 
ber of patients seen by preceptors per 
half day with and without residents in 
the offices for each level of residency 
training and for the years combined. 
Comparing the number of patients seen 
by the preceptors with and without resi- 
dents present by year of training and 
the total by using a t test revealed that 
there were no significant differences. 
However, preceptors did see a greater 
number of patients when supervising 
the PL-3s than when supervising PL-1s 
or PL-2s (F —3.45, P —.08). 


Mean + SD (n) 
q<-_-zz-- E 


*PL-1s indicates first-year residents; PL-2s, second-year residents; and PL-3s, third-year residents, e 


Mean + SD (n) 
ATTI A mmn Pam nn e e Ten, 


. for each level of residency training and 


and 3.1 hours per half day without resi-. 
dents in their offices, a difference that is 
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Without Residents 
14-5 (128) 
1445 (71) 62 
17=7 (25) ‚81 

14+5 (224) 











Without Residents Pt 











392+152 (128) 23° 
392 +134 (71) 94 
417 +165 (25) 49^ 
395 +148 (224) 480 






























with and without nen the offices 


for the years combined. On average, 
preceptors billed $384 on half days wit 
residents in their offices and $395 on ha 
days without residents in their offices, 
difference that is not significant. Bi 
cause more supervision is required i 
the first year of the apprenticeship and 
therefore might be expected to inter- 
fere most with the preceptor's practice 
we examined these preceptor data sep: 
rately based on the level of residenc 
training. Although preceptors super 
vising PL-3s billed more than when su- 
pervising PL-1s, this difference was not: 
statistically significant. | 

During the third year of the program, 
preceptors were additionally asked to: 
report the number of hours worked for. 
half days with and without residents in. 
their offices. These data are presented. 
in Table 3 and represent hours worked 
by preceptors with residents at all lev- 
els oftraining. Preceptors reported that 
they worked an average of 3.2 hours per 
half day with residents in their offices 


not significant. Comparisons of hours 

worked by the level of residency train- 

ing were not statistically significant. 
Even though preceptors reported. 











With Residents 
3.2+0.7 (28) 
- PL-2s 3.10.8 (28) 
| 3.3+0.9 (20) 
3.2+0.8 (76) 







x. {Comparisons using t tests. 


Mean + SD (n) 









od Tee Table 1 footnotes for explanation of PL-1s, PL-2s, and PL-3s. 





Without Residents 
3.2+0.6 (32) 
3.1+0.9 (27) 92 
2.9+0.6 (21) .09 
3.1+0.7 (80) 





Mean + SD (n) 


118259 (140) 





"See Table 1 footnotes for explanation of PL-1s, PL-2s, and PL-3s. 


| - fRepresents only first half of year. 


“that they were able to see and bill for 
- equivalent numbers of patients, and not 
- spend significantly more time per half 
- day with residents in the offices, pre- 
ceptors provided substantial supervi- 
sion of resident visits. The daily record 
- sheets included information on the de- 
_ gree of supervision provided by the pre- 
'eptor for every patient visit whether 
1) the preceptor observed most of the 
entire visit conducted by the resident or 
2) the preceptor served as a consultant, 
which included a case presentation or 
rtial observation by the preceptor. 
| Data: collected from the first year of the 
` program revealed that primary care 
residents were observed by their pre- 
-ceptors for at least one entire patient 
.. visit on 29% of the half days that they 
were in the offices, compared with 15% 
- of the half days for traditional residents 
cn hospital-based clinics (x’= 13.73, 
. P«.000) 

-. Billings were also tabulated for half 
- days by the residents on the daily record 
sheet. Table 4 presents the dollars billed 
by the residents only per half day sepa- 
rately for each group of residents and 
the level of training. Extrapolating 
from the amounts billed by the three 
- groups of PL-1s, based on 2 half days 
2 per week and 49 weeks per year, PL-1s 
- in this program billed between $11 270 
. and $15 386 on the average annually for 
< the preceptors practices. Based on 3 
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157-111 (334) 
15575 (147) 


1987-1988 

11568 (83)f 
15993 (74)t 
158: 76 (210) 


half days per week and 49 weeks per 
year, PL-2s billed between $22 785 and 
$23 373 and PL-3s billed $23 226 on the 
average annually for the preceptors 
practices. 


COMMENT 


Examination of the preceptor and 
resident billing data indicated that the 
presence of a resident in the private 
office setting did not place the precep- 
tors at financial risk. Kahn et al" re 
ported a similar result with a senior pe- 
diatrie resident in a prepaid group 
practice. Even though patient volume 
was low, they determined that there 
was no cost to the practice and that the 
benefit of the services rendered to pa- 
tients by the resident compensated for 
the preceptors time spent in teaching. 
However, the value of the services ren- 
dered by the resident was not sufficient 
to account also for the resident stipend 
or to pay overhead or program adminis- 
tration costs. Our results indicated that 
even PL-1s generated substantial bill- 
ings for preceptors’ practices and their 
presence did not jeopardize the precep- 
tors ability to continue to see and bill for 
services for his or her own patients. 

Pawison and Watkins’ also found that 
family practice residents in a communi- 
ty-based prepaid practice provided ser- 
vices that came close to being self-sus- 
taining for that part of the program, but 





were insufficient to support the entire — 
ambulatory care portion of the training — 
program. Both Goodson et al’ and Stern 
et al have reported. on the hospital- 
based group practices associated with 
the Internal Medicine Program at Har- 
vard Medical School, Boston, Mass. 
They coneluded that resident revenues 
are not sufficient for the support of the 
ambulatory part of their training pro- 
gram and that external financial sup- 
port is needed. It is more difficult for us 
to assess the exact value of our resident 
revenues as preceptors were not in pre- 
paid practices, and we. -cannot deter- 
mine the actual collections for resident 
patient visits. However, even if collec- 
tion rates were modest, residents gen- 
erated substantial revenues for the pre- 
ceptor practices. 

Demonstration that preceptor and 
resident billings, in an apprenticeship 
model, can support preceptor time and 
not place the preceptor at an economic 
disadvantage is a significant finding. 
The present investigation sought to de- 
termine if private practitioners offices 
were viable sites for continuity experi- 
ences, both educationally and economi- 
cally, and did not require that resident 
billings support the entire ambulatory 
component of training nor resident sti- 
pends. Although each preceptor was 
awarded $7500 the first year of the pro- 
gram, decreasing funds prohibited a 
continuation of this award. During the 
second year of the program, the precep- 
tors were made aware of the limited 
funds and decided that the preceptor 
awards should be greatest when pre- 
cepting a PL-1 and least when precept- 
ing a PL-2. During the third year of the 
program, preceptors of PL-1s were giv- 
en $6667, preceptors of PL-2s were giv- 
en $4998, and preceptors of PL-3s were 


given $3332. These awards seemed to be E 


crucial when recruiting preceptors for 
the first year of the program, but have 
not appeared to be a major factor in the 
continued commitment of preceptors or 
recruitment since the risks and benefits 
of the program have been delineated. 


Pawlson and Watkins" have discussed 


the economic considerations of training | 
programs for alternative sites to hospi- 
tal-based clinies: overhead costs of the 
practice, reimbursement for preceptor 
time, and out-of-pocket expenses, in- 
cluding resident stipends. The results of 
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present study revealed that over- 
sts to the practices were com- 
ed for by the resident patient 
nues. Because the residents were 
n the practices only 2 or 3 half days per 
week, they could be scheduled at times 
when examination rooms were avail- 
able, usually when partners in the prac- 
tice had days off, thereby alleviating the 
necessity for expanding office space. 
Similarly because each practice had 
_ only one resident (except for two large 
group practices), the office and nursing 
staffs were able to accommodate the 
~ needs of the resident, and no additional 
support personnel were hired by any of 
the preceptors. Thus, an additional ad- 
vantage to the apprenticeship model is 
that an individual resident, working 
art-time, creates minimal disruption 
gular functioning of the precep- 





















1. Perkoff GT. Teaching clinical medicine in the 
ambulatory setting: an idea whose time may have 
finally come. N Engl J Med. 1986,314:27-31. 

2. Charney E. The training of generalists in 
medicine in pediatrics. J Med Educ. 1975:50:129- 


3. Reeb KG. Education of residents in the pedi- 
atric office. Pediatr Clin North Am. 1981:28:601- 
615. 

. 4. Colwill JM, Glenn JK. Patient care income 
„and the financing of residency education in family 
medicine. J Fam Pract. 1981;13:529-536. 

5. Mankad VN, Shell RT. Development of a 








able to maintain a consistent level of 
billing for services when residents were 
in their offices, in addition to collecting 
revenues from the resident. billings, 
demonstrates that preceptor teaching 
time and other commitments to the 
training program can be reimbursed by 
using this program model. Because our 
data indicated that residents in these 
practices were observed by preceptors 
approximately twice as often as resi- 
dents in our hospital-based clinics, we 
were interested in how the preceptors 
were able to continue billing at a consis- 
tent rate. Discussion with the precep- 
tors suggested that patient scheduling 
was a major factor. Preceptors reported 
that for half days when residents were 
in their offices, preceptors saw fewer 
children for well-child care, which is 
both more time-consuming and remu- 
nerated at a lower rate, and saw more 
acute illness visits. This allowed them to 
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model need not be dismissed due to ec 
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be more available to the residents 
consultation and supervision while: 
ing a significant number of patier 
themselves. | 

Data from the resident billings in 
cated that residents did not preduce st 


During the study period, resident s 
pends ranged from $21 850 for PL-1s to 
$26 400 for PL-3s. Thus, our findings 
corroborated the findings of other i 
vestigators who have documented tl 
need for external funding for ambul 
tory training." : 

Our results indicated that the ed 
tional advantages of the apprentic 
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e This study assesses the growth pat- 
terns during a 5-year period in children 
ed 6 to 12 years treated for obesity us- 
ing behavioral family-based treatment 
procedures. Previous studies have sug- 
gested a decrease in height velocity after 
weight reduction, but these results did not 
consider either the height of the parent or 
the greater height of obese than nonobese 
lidren. Results show that at entry, 
obese children are taller than their non- 
obese peers (74th percentile), and that 
ven after 5 years, they remain taller than 
e norm (65th percentile). Child weight 
nd level of physical maturity accounted 
or 54% of the variance in predicting base- 
line height percentile. Entrance height 
‚and parental height accounted for 9% of 
the variance in changes in height percen- 
ie, both adjusted for parental height. 
Weight change did not correlate with 
rowth adjusted for parental height. 
hese results do not suggest that nega- 
ve effects on height are a long-term side 
effect of child weight control. 
(AJDC. 1990;144:1360-1364) 


N umerous benefits document the suc- 
=* eessful treatment of obesity in chil- 
dren, ineluding such long-term goals as 
)revention of adult obesity and related 
diseases such as cardiovascular dis- 
ease'* and diabetes,” as well as short- 
erm goals such as improvements in fit- 
ness, ^^ blood pressure,’ and serum lipid 
levels." Despite the benefits of weight 


loss, the possible negative side effects of 


treatment must be considered. The 
most prominently diseussed negative 
side effect probably is the effect of 
weight control on growth." Treatment 
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for obesity involves a diet sufficient to 
promote growth while concurrently de- 
creasing excess body fat.” Despite the 
controversy between the benefits of 
treating childhood obesity and the po- 
tential for adverse effects of weight con- 
trol on growth, limited long-term re- 
ports of the effects of weight control on 
growth in obese children have been pub- 
lished. Available research suggests that 
dieting in obese children can influence 
short-term growth. ™" However, catch- 
up growth occurs when food is made 
available to obese" children, as well as 
to ehildren with other conditions associ- 
ated with reduced energy intake, 
such as anorectic’ and malnourished” 
children. 

Analysis of the relationship between 
weight reduction in children and height 
change requires consideration of two 
important facts about child height. 
First, obese children are overnour- 
ished, are taller than nonobese chil- 
dren,” reach their growth spurt soon- 
er,” and mature sexually earlier than 
nonobese children.” However, while 
they may be taller during development 
than nonobese children, the heights of 
obese and nonobese adults do not dif- 
fer.” One hypothesis for the similarity 
in final height for obese and nonobese 
adults given the differences in height 
during development is that as obese 
children approach adulthood, their 
growth rate decreases and the height of 
nonobese children catches up. Thus, 
given that the patterns of growth to 
reach adult height in obese children are 


‘different from the patterns of nonobese 


children, longitudinal studies may show 
slower actual growth and a decrease in 
height percentiles in obese compared 
with nonobese children as they ap- 
proach adulthood. Second, child height 
should be corrected for parental height 
when child growth patterns are as- 
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sessed.” Most analyses of the relation- 
ship between weight change and height 
attained assess changes in height with- 


out reference to, and not adjusted for, 
parent height.” 

In a previous analysis of the rela- 
tionship between height and weight 
changes during a 5-year period,” we 
showed that obese children were taller 
than expected, that midparent height 
was the best predictor of child height, 
and that after treatment obese children 
had elevated height percentiles com- 
pared with their parents for most par- - 
ent height categories. This report is de- 
signed to provide an analysis of factors 
that may influence height attained over 
a 5-year period in a large sample of chil- 
dren treated in controlled clinical trials 
in the Childhood Weight Control Pro- 
gram at the University of Pittsburgh 
(Pa) School of Medicine. o 


SUBJECTS AND METHODS 


Subjects are children treated in one of four 
controlled outcome studies who have com- l 
pleted 5-year follow-up. Growth results from 
only one of these studies have been reported 
previously.” Subjects were between 6 and 12 
years of age at entry, and between 20% to 
100% above ideal weight for height, age, and 
sex." Exclusion criteria include illiteracy, 
concurrent psychiatrie diagnosis, unwilling- 
ness of at least one parent to participate inall | 
treatment meetings, and for the exercise 
studies,” a medical problem that limits ex- - 
ercise. Demographic, height, and weight- 
characteristics of the sample at baseline and 
after 5 years are given in Table 1. The inclu- 
sion of a variety of treatment and control 
conditions resulted in considerable variance - 
in the effectiveness of treatment, with a 
range of outcome over 5 years from a de- 
crease in percent overweight of — 54.5% to | 
an increase of +60.6%. The average child 
was slightly less obese after 5 years than 
before beginning treatment (percent over- 
weight SD, --3.2%+20.8%), and 21% of 
the sample was not obese at follow-up. A 
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Baseline 
162 (47/115) 
10.38 + 1.56 

145.86 + 11.35 
73.87 + 22.71 
55.00 + 12.82 
44.72 + 15.49 

169.84 + 5,44 

2.47 + 1.58 


=" *Height percentiles are adjusted for parentai height. 


Age, y 
Height, cm 
Height percentile 
Weight, kg 
| % overweight 
| Parent midheight, cm 
d _ Standardized physical maturity 


complete analysis of comparative effects of 
treatment and control groups over 5 years in 
these studies is. presented separately.” 
< At baseline, children were at the 74th per- 
-. eentile for height and were almost 2.5 SDs 
above the mean in noninvasive measures of 
physical maturity.” The average socioeco- 
nomie status for the total sample was 
43,3 13.0, within the range of social strata 
IV represented by owners of medium-sized 
businesses, minor professionals, and techni- 
cal workers (A. B. Hollingshead, unpub- 
lished data, 1975). The average family size - 
was 1.71.4 siblings. In the four studies 
-previously mentioned, 187 families were ini- 
tially randomized, and complete child and 
parental height and weight data at 5 years 
. were available for 162 children, 86.6% of the 
‚total sample. 


B : . Characteristics of Treatment 


= The specific methods for each study have 
“been described previously. 7" Several 
characteristics were common to each study. 
. Weekly treatment meetings lasted from 8 to 
12 weeks with active treatment continuing 
~ from 6 to 12 months. The primary method for 
. reducing energy intake involved the traffic 
light diet," a 3780- to 5040-kJ balanced diet 
that children were provided during the first 6 
months of active treatment. Children re- 
mained on the diet while they were attempt- 
ing to lose weight. When children lost enough 
weight to come within 10% of their ideal 
weight, they were instructed to gradually 
increase energy intake by 840 kJ/d to ensure 
maintenance of their weight. They were to 
continue this increase until they began to 
gain weight, when their energy intake was 
stabilized. 












Measurements 


At 5 years, participants were contacted 
and follow-up data were collected in one of 
three ways. First, families who remained 
.€lose to Pittsburgh were measured in our 
- laboratories using a balance beam scale and a 
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hans From 05) y | 


20.29 + 8.01 
~ 8.67 + 20.69 

24.58 + 14,37 
— 3.20 + 20.82 


laboratory-constructed height board cali- 
brated to approximately 0.3 em. Second, for 
families who had moved or who were unable 
to attend the follow-up, physician or nurse 
reports were used. Third, some additional 
families were allowed to provide self-re- 
ported heights and weights, which were ad- 
justed to compensate for self-report bias us- 
ing a regression equation derived from a 
database that compared measured and esti- 
mated height and weight for 313 subjects in 
our follow-up studies. Seventy-two percent 
of the 5-year sample were directly measured 
in our laboratory or by a physician or nurse. 
Families were paid for follow-up on a sliding 
scale, ranging from $100 for both parents and 
children coming to the laboratory for direct 
measurement, to $50 for nurse or physician 
reports, to $5 for self-reports. 

Child height and weight data were con- 
verted to percent overweight using World 
Health Organization (WHO) weight for 
height percentiles,” expressed in terms of 
percentage over average weight for age, 
height, and sex. The WHO data were used 
rather than the National Center for Health 
Statistics (NCHS) growth data,” since the 
WHO data provide more extended weight for 
height data needed for percent overweight 
calculations. Many of the obese children in 
our sample are taller than the normative data 
provided in the NCHS growth data, and thus 
their percent overweight cannot be calculat- 
ed. To ensure comparability of the NCHS 
and WHO standards, we compared average 
weights for male and female children at the 
extremes and midpoint of the NCHS sample 
with WHO average weight for the same 
heights. Pearson Product-Moment Correla- 
tion Coefficients for average weights for 
heights for the boys and girls across the two 
samples both exceeded r= .99, with a differ- 
ence of only 0.13 kg in average weights for 
the heights and weights sampled across the 
two methods. The NCHS growth data? were 
used to caleulate height percentiles, adjusted 
for parental height.” Physical maturity was 





estimated using noninvasive - pr 
based on the methods suggested by 
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al,” which derive standardized physi 
turity scores based on child recu 
length, weight, parent midstature, and age 


Analytic Procedures 





Linear regression methods were used to 
model the influence of sex, age, weight 
physical maturity, and parent midheight 
baseline height (centimeter) and height pi 
centile. Changes in height and height perce 
tile over 5 years were modeled using t 
above variables in addition to changes 
weight. The first step in the modeling was 
examine the univariate correlation coe 
cients to assess which of the predictor ı và 
ables were related to the dependent va 
ables and should be put in the model. 
addition, the univariate correlations we 
examined to assess variables that were int« 
correlated to reduce any problems with mi 
ticolinearity. Backward regression prot 
dures were used with the complete set 
predictor variables including predictor 
ables that were significantly related ti 
outcome but that were generally unrel: 
each other, and terms that did not me 
nificance were dropped in sequential fashio 
Constants were included only if they add 
significantly to the model. Models we 
checked for multicolinearity and residuals 
were plotted against the estimates. | 

For purposes of graphie presentation, the 
distribution of parental height was broken 
down into tertiles, and the lowest tertile was 
arbitrarily labeled as short, the middle ter 
tile was labeled as medium, and the highe 
tertile was labeled as tall, Based on pare: 
midheight norms in comparison with adu 
height norms,” the average parent m 
height norms for parents labeled as she 
were at the 18th percentile, average-heig’ 
parents were at the 59th percentile, and te 
parents were at the 91st percentile. Chi 
height was not normally distributed, but 
was positively skewed to the right, andit wa 





for child height. This was approximately t 
mean for baseline child height percentiles. 


RESULTS 


Pearson Product-Moment Correla- 
tion Coefficients between the predictor 
variables and baseline and changes i 
height and height percentile are shown 
in Table 2. The regression models used 
to prediet unadjusted baseline hei 
and baseline height percentiles adjus 
ed for parental height are shown in T: 
ble 3, while the models used to estima 
change in these variables over time are 
shown in Table 4. While our major inter- 
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Sex —.03  —.09 


2t 


— 37t 

; - 294 

. Weight -.18t 

. Weight 0-5 

. Midparent height 
Mature 


Height 0 
. HO 
ge Height 0-5 


Variable 


Baseline height* 
Baseline weight 


Midparent height 


: Baseline adjusted height percentilet 
-. Constant 


Physical maturity 
Weight 


—.01 
O3  —.29f 
13 271 
14 13 


-21t —.01 
80t 
871 

— 20f 
291 


12 


—.07 


Coefficient 


.76 
.61 


Multiple r= .88, adjusted r= .79, F(1,157) = 582.34, P<.001. 





Variabie 


~ Height change* 
^ Constant 


Sex 


^. Change in adjusted standardized heightt 
Baseline adjusted height 


Midparent height 


+Multiple r = .68, adjusted e = .45, F(2,156) = 66.65, P<.001. 


Coefficient 





.*Multiple r= ‚74, adjusted r? = .54, F(2,159) = 96.38, P<.001. 
tMultiple r= .32, adjusted ?=.10, F(1,154) = 17.71, P<.001. 


ist was in the adjusted height percentile 
models, the unadjusted models are pre- 
ented for comparison with other 
tudies. — 

Initial height was related to age, 
weight, and midparent height, with age 
and weight being strongly related 
-< (r=.72) and multicollinear in prediction 
. of initial height. The best fitting model 
for predicting initial height included 
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two variables, weight and midparent 
height, accounting for 79% of the vari- 
ance. Examination of the coefficients 
suggests that children with taller par- 
ents who are heavier were the tallest 
children at entry. Height percentile was 
related to initial weight and maturity. 
The model for height percentile ac- 
counts for 46% of the variance. Heavier 
children with greater physical maturity 


had the greatest height percentile. 

Height change was related to sex, 
age, initial height, and weight change. 
Age was strongly related to initial 
height (r=.80), and the best fitting 
model included age in combination with 
sex, accounting for about half of the 
variance in absolute height change. 
Young boys who were relatively short 
at entry grew the most. Changes in 
height percentile were related to initial 
height and midparent height, with the 
model including these two parameters 
accounting for 9% of the variance. 
Weight change was not significantly re- 
lated to changes in height percentile, 
and when added to the model, the per- 
cent of variance accounted for de- 
creased to 8%. Children who were rela- 
tively shorter, with taller parents, 
showed the largest changes in height. 

The interactive effects of child height 
and parental height on growth are 
shown in the Figure. Numbers above 
the line refer to increases in height per- 
centile, while numbers below the line 
mean height percentile has decreased. 
As this figure shows, for each parental 
height grouping, child height exerts an 
effect: the taller the children, the more 
the decrease in height percentile. Chil- 
dren who were below the mean (L) in 
height percentile with tall parents 
showed a gain in relative height. Con- 
versely, children above the mean (H) 
with short parents showed the greatest 
decrease in height percentile over 5 
years. 


ANALYSIS OF NONOBESE _ 
VS OBESE CHILDREN 


To provide further documentation 
that changes in percent overweight 
were unrelated to outeome, f tests com- 
paring age, sex, initial height, height 


change, initial height percentile, and .. 


changes in height percentile were run, - 
comparing children who were not obese a 
at 5 years with children who were - 
obese. These two groups were marked 
by large differences in changes i in per- 


cent overweight, as children who were _ 


nonobese at 5 years showed an average 
decrease of —23.04+ 13.9 (mean € SD) - 

in percent overweight, while those who 
were obese at 5 years showed a slight 
increase of 2.1+19.1 in percent over- 
weight (£[157] =3.28, P= .001). Howev- 
er, even when the children who became 
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Change in Height Percent 


Child Height L H 
x Parent Midheight S 








ange in child height percentile (mean x SEM) over 5 years adjusted for parental height as a 






nonobese or remained obese were com- 
pared, no significant differences were 
observed for any of the height vari- 
ables. The initial height percentile 
(mean SD) for children who became 
nonobese was 75.4+24.8, which was 
not significantly different from that of 
‚children who were obese at the end 
of 5 years, 74.5221.3 (t{157]=0.26, 
_P=,79). Children who became non- 
ese (who showed the largest changes 
“In percent overweight) had a slight- 
ly lower decrease in height percentile 
-(-7.0+21.3) than children who were 
obese at 5 years (-9.1+20.6, t[157] — 
9 53, P=.60). 
E COMMENT 


This study shows that when changes 
in height percentile over 5 years are 
adjusted for parental height, two vari- 
ables are predictive of the change over 5 
years: child initial height percentile and 
parent height. Child weight change 
makes no additional contribution to un- 
derstanding changes in child hei ght per- 
centile. When absolute height is consid- 
ered, child age and sex make contri- 
butions to changes in height over 5 
years. 

Height of children in this sample re- 
mained relatively elevated compared 
h population normative data even af- 

a deerease in height percentiles. At 






5. 












r of both child height and parental height. L indicates children below the mean: H, children 
e the mean; S, short; M, medium; and T, tall. 


baseline the average obese child in our 
sample was at the 74th percentile for 
adjusted height, and after 5 years the 
average obese child was at the 65th per- 
centile. These results are consistent 
with several other reports showing that 
obese children are taller than their non- 
obese peers.” Thus, assuming the final 
height of these children will be similar to 
the height of nonobese children, these 
obese children could show considerably 
slower changes in height than nonobese 
children during late adolescence and 
reach heights similar to nonobese 
children. 

The effects of parental height on child 
growth over 5 years are consistent with 
other reports that suggest parental 
height is important in determining child 
growth and final height." Most an- 
alyses of the relationship between 
weight change and height assess 
changes in height without standardiza- 
tion for parental height and without 
consideration that child height percen- 
tiles should be referenced to parent 
height. ™ In this study the children who 
showed the most growth were those 
who were relatively short at baseline 
but who had tall parents, while the chil- 
dren who grew the least were those who 
were relatively tall at baseline but had 
short parents. These patterns would be 
expected in children independent of 
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“search on larger samples that cont: 


-and analysis, 


„ity by weight among 750,000 men and women, d: 
4 Chronic Dis. 197932: 563-576. b 


-tHon of body weight. to development of ischem 


men after a 26-year observation period: the Mani ; 







































whether they had participated in 
grams to treat obesity. It is impo 
when advising parents that pedi 
cians acknowledge both child and p 
tal height in projecting growth. ' 
children with short parents would. | 
be expected to grow as fast as childre 
who are shorter with taller parents. 
While these results are encourag 
to investigators and practitioners in 
ested in treating obese children, it 
important not to overgeneralize th: 
results to other treatments and childı 
of other ages. The present results as 
sessed growth for a sample of predo) 
nantly female children who begant 
ment during a variety of developme 
stages. Physical maturity, which o 
data suggest is important in predicti 
initial standardized height but 
change in standardized height, was 
measured directly but was assesse 
ing regression equations based on 
invasive measures." While in our sa 
ple changes in height percentiles we 
unrelated to age or sex, further 


level of maturation would be important 
to increase confidence in the generality 
of these findings. In addition, it may be 
that treatments that do not emphasize 
energy regulation and do not promote 

balanced diet may cause problems in 
growth. Likewise, treatment of you 
ger children at different stages of dev 


to be cautious in modifying diet 
growing children to ensure adeq 
nutrition. Child height should be re 
larly monitored, taking into ace 
both parent height and the position o: 
child's height in relationship to his or 
her peers. 
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ie 0 Twenty-eight infants with asymptom- 
er enital cytomegalovirus infection 
ntrol infants were followed up 
aly. Congenital sensorineural 
gloss: was documented by auditory 
-pre in-stem responses in four infected in- 
-tants (two had mild bilateral loss, one had 
l mild unilateral loss, and one had extreme 
unilateral loss) but in no controls. Four 
infected infants had diffuse periventricu- 
lar radiolucencies on computed tomo- 
graphic scan; none had calcifications or 
. ventriculomegaly. No differences be- 
. tween groups were noted on neurologic 
examination resuits or on the Bayley Men- 
tal Developmental Index; however, one in- 
. fected infant had a severely delayed Bay- 
ley Psychomotor Developmental Index 
score. in addition, the mean Mental Devel- 
- opmental Index score of the four infected 
infants with diffuse periventricular radio- 
a lucencies was significantly below that of 
_ the remaining infected infants (93 8 vs 
- 109+ 13). These data suggest that asymp- 
tomatic congenital cytomegalovirus in- 
tion may be associated with a broad 
nge of audiologic, subtle neuroradiolo- 
gic and neurodevelopmental differences 
An early infancy. 
(AJDC. 1990;144:1365-1368) 
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lthough cytomegalovirus (CMV) is 

the most frequent cause of congeni- 
tal infection in man, the majority of in- 
fected infants lack clinical signs at birth 
and are identified only through screen- 
ing programs.’ Currently, data about 
the developmental, neurologic, and au- 
diologie status of these initially asymp- 
tomatic infants suggest widely vary- 
ing outeomes.”” Although sensorineural 
hearing loss has been documented in 
older asymptomatic children, the fre- 
quency of congenital abnormalities di- 
agnosed by auditory brain-stem re- 
sponses (ABRs) of asymptomatic in- 
fants has not been determined." In 
addition, neuroradiologie studies of 
asymptomatic infants are lacking. 

The purpose of this study was to es- 
tablish the prevalence of congenital sen- 
sorineural hearing loss in 28 infants with 
asymptomatic congenital CMV infec- 
tion compared with uninfected controls, 
and to investigate the role of computed 
tomography (CT) in the identification of 
asymptomatic infants at risk for early 
neurodevelopmental delay. 


PATIENTS AND METHODS 
Patients 


Twenty-eight congenitally infected infants 
were enrolled in the first phase of a prospec- 
tive longitudinal study carried out at the 
Meyer Center for Developmental Pediatrics, 
Texas Children’s Hospital, and Baylor Col- 
lege of Medicine, Houston. Parents of an ad- 
ditional four infants could not commit to the 
time required for the project. Twenty-six of 
the 28 infected infants were born at a private 
maternity hospital that routinely performs 
neonatal urine cultures for CMV, as previ- 
ously described." Ten of the 26 infants were 
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- by seroconversion; four infants were born t 


ing private hospitals, because their mother 


“socioeconomic status by Hollingshead classi- - 
fication (48% higher socioeconomie status E 


Institutional Review Boards of both” 


Medicine. All 41 infants during the fi 


































born to mothers who had primary CMV it 
fections during pregnancy, as document 


mothers who were IgG positive and IgM: neg 
ative during the first 12 weeks of pregnane 
and therefore presumed to have reet 
CMV infections. The status of the othe 
mothers could not be determined. Neonat 
CMV cultures were performed on the re- 
maining two infected infants, born at outly- 


had symptomatic primary CMV infections 
documented during pregnancy. None of the- 
28 infants had petechiae, hepatosplenomega 
ly, mierocephaly, direct hyperbilirubinemia 
or chorioretinitis. Twenty-seven infants had 
birth weights appropriate for gestational 
age; one infant whose birth weight was just- 
below the fifth percentile was the smaller o 
infected twins. Thirteen infants who had 
negative CMV urine cultures were selecte 
as controls; review of their records reveale 
normal Apgar scores, no evidence of perina 
tal distress, and normal results of newbo 
examinations. No attempt was made to 
match for socioeconomic status since all i ine 
fants were born at private hospitals. _ 

Infected infants and control group infa 
did not differ significantly in birth weigh 
(3336 + 608 g vs 3385 +633 g [mean+ SD] 
gestational age (39+1.6 weeks vs 40+2,: 
weeks), race (89% white and 11% black vs 
85% white and 15% black), sex (39% male and. 
61% female vs 31% male and 69% female), o 





[groups 1 and 2) vs 54% higher socioeconomic : 
status). " 


Methods f 
The study protocol was approved by th 


Children’s Hospital and Baylor College 


months of life had ABRs that were record d 





‘to alternating clicks at a duration of 0.15 
-milliseconds to each ear via TDH39 head- 
phones (Telephonies Corp, Huntington, NY) 
‚at intensities of 20, 40, 60, and 80 dB. The 
intensity series was at a rate of 21 clicks per 
second. Measurements were made of wave I 
and wave V latencies and of the I-V inter- 
wave interval; they were compared with 
tandards published by Salamy and 
McKean.” The ABR was performed by a 
ingle audiologist unaware of the group sta- 
us (infected vs control). If abnormalities 
were detected on ABR, ABR was repeated 
ind tympanometry performed to exclude 
middle ear disorder as a cause of the hearing 
oss. Behavioral audiometry was not per- 
ormed during the first year. Abnormal re- 
sponses were rated as follows: slight, re- 
sponses at 25 to 40 dB; mild, 40 to 55 dB; 

moderate, 55 to 90 dB; and extreme, more 
than 90 dB.” 

- Unenhanced cranial CT seanning was per- 
formed on infected infants at a mean age of 
:3 weeks (8800 model, General Electrie, 

Milwaukee, Wis). Computed tomographic 
cans were reviewed independently by a pe- 
diatrie neuroradiologist and a pediatric neu- 
logist who were unaware of the infants’ 
developmental and neurologic status. Com- 
uted tomographic scans were reviewed for 
the presence of calcifications and for ventric- 
ular size based on lateral ventricular ratio 
aximum width of the body of the lateral 
ventricle divided by half the biparietal diam- 
eter). In addition, brain substance density 
tings calculated according to Schrumpf et 
* were as follows: (1) no low-density zones, 
) cortical low-density zones, (3) mild peri- 
tricular low-density zones immediately 
jacent to frontal and occipital horns, or (4) 



















































oderate to severe periventricular radiolu- 
ncies in an infant with asymptomatic con- 
snital cytomegalovirus infection. 
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moderate to severe low-density extending 
from zones contiguous with the frontal and 
occipital horns, around the bodies of the lat- 
eral ventricles into the centrum ovale, and to 
the gray matter/white matter border. 

A standard neurologic examination, per- 
formed between ages 4 and 9 months by a 
pediatric neurologist unaware of group sta- 
tus, was rated as follows: (1) normal rating 
indicated normal or questionable tone or re- 
flexes; (2) mildly abnormal, definite hyper- 
tonia or hypotonia not affecting perfor- 
mance; and (3) severely abnormal, definite 
hypertonia or hypotonia affecting perfor- 
mance. 

Developmental assessment on the Bayley 
Scales of Infant Development was performed 
on all subjects at an average age of 10+2 
months by a trained physical therapist un- 
aware of patient groups.” While not neces- 
sarily predictive of future performance, the 
Bayley Scales yield information regarding 
the infant’s current level of function com- 
pared with normative data. The Bayley Scale 
has both a Mental Developmental Index 
(MDI) and a Psychomotor Developmental 
Index (PDD with means of 100 and SDs of 16. 
The MDI and PDI seores were categorized as 
the following: (1) normal, 84; (2) mild delay, 
68 to 84; (3) severe delay, less than 68. 

Differences between groups were ana- 
lyzed by Student's t test or x" and further 
assessed by multiple regression analyses." 





RESULTS 

All 13 control infants had normal au- ^ 
diologie assessments. However, four of 
28 infected infants had eongenital senso- 
rineural hearing loss: two had mild bilat- 





eral loss, one had mild unilateral loss, 
and one had extreme unilateral loss. On 
CT sean, all 27 infected infants seanned 
had normal ventricular size and no evi- 
dence of calcifications. Four infants had 
evidence of moderate to severe periven- 
trieular diffuse radiolucencies that ex- 
tended from zones contiguous with the 
frontal and occipital horns around the 
bodies of the lateral ventricles (Figure). 

No significant differences in neuro- 
logie status between the infected in- 
fants and the controls were noted. The 
mean Bayley MDI and PDI did not sig- 
nificantly differ between the control 
group and the infected group of 24 in- 
fants who returned for developmental 
assessment (Table). However, one in- 
fected infant with a normal CT sean, 
ABR, and MDI had a severely delayed 
PDI; none of the control infants were 
severely delayed. 

Multiple regression we were 
used to investigate the relationship be- 
tween CT scan findings, other indepen- 


infected infantst 


em nimmer nn Von nn, 


Primary Reactive Unknown 


Normal Abnormal Maternal Maternal Maternal 


Controls* Total 


(n= 13) 
MDI (mean + SD) 
PDI (mean + SD) 


MDI, No. 
Normal 


Mild delay 
Severe delay 


PDI, No. 
Normal 


Mild delay 
Severe delay 


Neurologic status, No. 
Normal 12 (92%) 23 (96%) 


Mildly abnormal 1 (899) 1 (499) 
Severely abnormal 0 0 


*MDI indicates Mental Developmental Index; and PDI, Psychomotor Beveloumenia Index. 


¢CT indicates computed tomographic. 
ti= .02, P>.05. 


§t=.19, P>.05. 
(t= 3.23, P<.05. 
€t= 99, P>.05, 


(n=24) (n=20) 
107+15t 107x14£ 109+ 13] 93-8] 
101+15§ 100+15§ 102+159 92+ 189 


CT Scan CT Scan Infection Infection Infection 


(n=4) (n=10)4 (n= 4)# (n=10)# | 
109114 98-9 109-16 
9718 106412 102213 

4 

0 

0 


4 


20 





#No significant difference between the three groups (primary, reactivation, and. unknown). 
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dene variables (eg, socioeconomic sta- 
sex, and birth weight) and 
mental performance of the in- 
| group. The best prediction of de- 
)pmental performance for this group 
“was achieved with two independent 
variables: CT scan abnormalities and 
socioeconomic status. Together, these 
variables explained 25% of performance 
variance (R’=.5). Of these two vari- 
ables, CT abnormality independently 
‘explained a significant portion of the 
developmental performance variance 
(B coefficient =17.4, t ratio= —2.56, 
df=23, two-tailed P<.02); however, 
socioeconomic status failed to achieve 
significant levels (B coefficient = 
3.63, t ratio= —1.88, df=23, two- 
tailed P<.10) A significant difference 
‘in the Bayley Scale MDI was found 
ween those four infants with moder- 
) severe periventricular radio- 
Juceneies and the remainder of the in- 
fected group (Table); no significant 
difference in the PDI was found, per- 
haps because of the large range of scores 
for the four infants with radiolucencies. 
Meaningful analysis of the relation- 
ship between infant outcome and mater- 
nal seroimmunity was limited because 
of small group size and because the sero- 
logie status of 12 of 28 mothers was un- 
known (Table). However, all four pa- 
tients with congenital hearing loss were 
born to mothers who experienced pri- 
N ary CMV infections during pregnan- 
ey, as was the case with severely de- 
layed PDI. In addition, the mothers of 
three of the four infected patients with 
periventricular radiolucencies on CT 
‘sean had primary infections, but the 
‚mother of the fourth had CMV reactiva- 
tion during pregnancy. 


COMMENT 


The frequency of congenital CMV, es- 
timated to have occurred in 38000 
births in the United States in 1987 
alone, raises critical public health issues 
about the impact of this intrauterine in- 
fection.” The deleterious effects of con- 
genital CMV on the developmental, 
neurologic, and audiologie function of 
infants who are symptomatic at birth 
have been clearly documented.'^? How- 
ever, the exact impact of the prenatally 
acquired disease for the much larger, 
asymptomatie group is less clearly 
defined. 




























AJDC — Vol 144, December 1990 


Reports from the United States, Can- 
ada, and Great Britain regarding the 
outcome of the asymptomatic group 
are, at times, conflicting and confus- 
ing. Some investigators found chil- 
dren with asymptomatic congenital 
CMV infection to be at greater risk for 
school problems.** Others found no dif- 
ferences in developmental performance 
of infected and control groups. How- 
ever, several studies reported individ- 
ual infants with asymptomatic congeni- 
tal CMV infection who later were 
significantly impaired.** Also, sensori- 
neural hearing loss in the infected chil- 
dren tested at preschool age or later was 
noted." The conflicting findings of 
these studies and the documentation 
that individual asymptomatic infants 
may have severe abnormalities on fol- 
low-up led to the establishment of the 
this study. 

In this study, congenital sensorineu- 
ral hearing loss occurred in 1496 of the 
asymptomatic infected infants, a rate 
slightly less than in several preceding 
studies. Severe to profound bilateral 
loss was not found in this study group, 
but has been noted in other studies. 
While this discrepancy may be by 
chance, another possible explanation is 
that previous studies tested infected 
children at older ages rather than dur- 
ing infancy; thus, undocumented deteri- 
oration in audiologic function may have 
occurred prior to testing. Follow-up of 
this study population will allow this is- 
sue to be addressed definitively. 

Although unenhanced CT scanning 
was not beneficial in the early identifica- 
tion of the one infected infant with sig- 
nificant psychomotor delay, diffuse per- 
iventricular radiolucencies that extend 
to the gray matter/white matter junc- 
tion were significantly related to early 
developmental performance as assessed 
by the Bayley Seale MDI. The impor- 
tance of periventricular radiolucencies 
on CT scans of other high-risk infants, 
particularly premature infants, is de- 
bated.”” However, diffuse radiolucen- 
cies extending from the periventricular 
area to the gray matter/white matter 
junction are reportedly associated with 
poorer early developmental perfor- 
mance of term infants. ^^ The relation- 
ship of early periventricular radiolucen- 
cies to long-term neurodevelopmental 
status of infants with asymptomatie 
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congenital CMV infections will reg 
further study. | 
The neuropathologie equivalent . 
diffuse radiolucencies on CT sean is not 
well documented. These low-density ar- 
eas may represent cellular immaturity, 
hypomyelination, or increased water 
content, or may correspond to ischemie 
or infarcted areas when they occur. 
asphyxiated or otherwise compromised 
infants.” However, varying degrees of 
correlation between these neuroradi 
logic abnormalities and neuropatholos 
lesions have been described." , 
though no studies have correlated find: - 
ings of CT scans with those of the neuro- 
pathologic characteristics of congenital 
CMV, Post et al” have reported com 
parative studies in adults with acquired 
immunodeficiency syndrome who have 
acquired CMV encephalitis at the time 
of death. Results of CT scanning 
showed that several patients had dif- 
fuse white-matter hypodensities; how- 
ever, neuropathologie studies revealed 
those abnormalities to be much more 
widespread than suspected based on the 
CT scan findings. The investigators | 
concluded that CT scans were relatively _ 
insensitive for detecting the extent of ` 
CMV encephalitis. The use of magnetie — 
resonance imaging may be more sensi- 
tive in future investigations. 
The pathophysiology of the most fre- 
quent neuropathologic abnormalities 
noted in symptomatic congenital CMV 
(periventricular necrosis, calcifications, 
and mierogyria) is most often thought to 
be direct tissue invasion by the virus. 
Recently, Marques Dias et al” have pro- 
posed a different explanation. Noting 
that these lesions are similar to those 
attributed to ischemia, as described by 
Banker and Larroche," they hypo- 
thesize that perfusion failure may be a 
major event causing the neuropatholo- 
gic lesions in symptomatic congenital 
CMV. Thus far, there are no neural tis- 
sue studies of infants with asymptomat- 
ie congenital CMV to correlate with the 
CT scan findings noted in the present 
study. Clearly, further investigation is 
needed to explore the pathophysiology 
and neuropathology of asymptomatic 
congenital CMV infection in order to 
explain clinical outcome. 
Finally, an issue potentially related 
to outcome of congenital CMV infection 
is maternal seroimmunity. In this study 












































75% of those with known: ioni sta- 


< tus were born after primary maternal 
is CMV infections, a reflection of the mid- 
dle and upper-middle class distribution 
of the sample. These sampling charac- 
teristics differ greatly from the other 
US samples studied, who were largely 
of lower socioeconomic status and, thus, 
kely to be born following recurrent ma- 
nal CMV infection." Such differ- 
nces may relate to outcome variability 
nd must be investigated further with a 
ger sample size. 

‚The terms ubiquitous and protean 
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were used by Weller* in 1971 to de- 


scribe the ever-present nature and 
widely varying effects of CMV. These 
basie characteristics of CMV must be 
remembered as explanations are sought 
for differences in outcome data from this 
and previous studies. Efforts must be 
broadened to search for explanations by 
increasing well-defined study sample 
sizes, using standard assessment bat- 
teries and the most widely accepted ter- 
minology, and including maternal sero- 
logic status when possible. Since an 
estimated 5000 to 6000 infants born an- 
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Diagnosti 


* Conditions with disproportionately 
short trachea, with a reduced number of 
tracheal cartilage rings and a high level of 
tracheal bifurcation, have been reported. 
We have seen accidental bronchial intu- 
bation in nine patients with short trachea. 
This sk: can be reduced by recognition of 
i jitions associated with short trachea, 
by awareness that methods for calculat- 
ing endotracheal tube length from body 
length can overpredict tube length for pa- 
tients with short trachea, and, when feasi- 
ble, by use of preintubation chest roent- 
genograms showing air bronchograms to 
establish the thoracic level of tracheal bi- 
furcation. Twelve patients with short tra- 
: four with bronchial intubation, and 
‚six conditions not previously associated 
with short trachea, are reported. Three 
of the patients also had laryngeal 
hypoplasia. 

(AJDC. 1990;144:1369-1371) 












PP eported hazards of tracheal intuba- 
tion in neonates and infants include 
bronchial intubation." Jones and Pel- 
ton’ listed 25 syndromes with brevicollis 
(short neck) as a feature but did not 
“specify a relationship of short neck to 
short trachea. Landing and Dixon’ re- 
-ported disproportionately short trachea 
due to a reduced number of tracheal 
eartilage rings in a patient with brevi- 
‘collis, high tracheal bifurcation has been 
d demonstrated roentgenographically in 
-a patient with laryngotracheoesopha- 
- geal cleft,” and Sein et al" have report- 
-ed a high incidence of short trachea in 
- patients with DiGeorge anomaly. 

Wells et al^" have recently re- 
ported several syndromal associations 
of "short trachea," as shown by a roent- 
genographically demonstrable high tho- 
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racic level of tracheal bifureation (at 
vertebra T-3 or above vs normal at T-4 
up to 2 years of age, or at T-4 or above vs 
normal at T-5 at greater than 2 years of 
age), a reduced number of tracheal car- 
tilage rings (from a normal of 17 to 15 or 
fewer), or both. In those studies, acci- 
dental bronchial intubation occurred in 
neonates and infants with short tra- 
chea, with sequelae such as ipsilateral 
pulmonary emphysema and contralat- 
eral atelectasis. 

The purposes of this study were 
to present additional conditions with 
which short trachea can be associated 
and additional instances of bronchial in- 
tubation in patients with short trachea. 


MATERIALS AND METHODS 


We performed a review of antemortem an- 
teroposterior chest roentgenograms with de- 
monstrable air bronchograms from the 
teaching file of the Department of Radiology, 
Childrens Hospital of Los Angeles (Calif). In 
addition, for a 6-month period, assessable 
anteroposterior chest roentgenograms of 
neonates, infants, and children from the 
neonatology and pediatric intensive care 
units of Childrens Hospital of Los Angeles 
and from the Shriners Hospital for Crippled 
Children, Los Angeles, were evaluated for a 
high thoracic level of tracheal bifurcation, as 
were chest roentgenograms that were avail- 
able for patients who were autopsied during 
the preceding 10 years. Chest roentgeno- 
grams of approximately 275 patients were 
evaluated by counting the thoracic vertebrae 
down to the 12th vertebra and then counting 
back up to the tracheal bifurcation.” Atten- 
tion was given to the absence of ribs or the 
presence of extra ribs to ensure correct de- 
termination of the vertebral level of tracheal 
bifurcation, and roentgenograms that ap- 
peared to have been obtained with the pa- 
tient's spine and mediastinum at an unusual 
angle (usually hyperlordotic) to the x-ray 
beam were not ineluded in the study. 

Tracheal ring counts were performed after 
dissection, staining with 0.25% toluidine blue 
at a pH level of 2, and clearing intact tracheas 
obtained at autopsy and fixed in 4% 
formaldehyde. 


RESULTS 


The normal level of tracheal bifurca- 
tion, as demonstrated roentgenographi- 
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cally, is at the fourth thoracic vertebra. 
until 2 years of age and is at T-5 there- 
after (Fig 1). Twelve patients with shor 
trachea have been identified since ou 
previous study," by roentgenograp 
demonstration of a high thoracic | 
tracheal bifureation (nine patients), b 
reduced number of tracheal cart 
rings (two patients) or by both & 
patient) (Table). Seven of these patie 
had conditions not previously reporte 
in association with short trache: 
Nager's acrofacial dysostosis (two pa 
tients) CHILD syndrome (congen 
tal hemidysplasia with ichthyosiform 

erythroderma and limb defect) (one pa-. 
tient), Móbius sequence (one patient), 
partial ehromosome 3 trisomy (one pa- 
tient), generalized GM, gangliosidosis 
type 1 (one patient), ud shortrib-poly- . 
daetyly syndrome (one patient) Pa- — 
tients in this study found to have condi- | 
tions previously associated with short - 
trachea included two with Jarcho-Levin — 
syndrome (spondylothoraeie dysplasia), - 


Fig 1.—Anteroposterior chest roentgeno- 
gram of a 4-month-old female infant with 
CHILD syndrome (congenital hemidysplasia 
with ichthyosiform erythroderma and limb de- 
fect) (patient 5 in Table) showing trache 
bifurcation (arrow) at the T2-3 vertebral lev 
indicative of short trachea (see Fig 4). Norm 
carinal level at this age is at T-4. 
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Diagnosis Body No. of Roentgenographic 
(Genetic Catalog Age Length, Tracheal Level, Tracheal 
Patient No.) at Study cm Rings Bifurcation 
1 Hypoplastic left heart 10d 53 a T3 
complex (24155) 
2 Hypoplastic left heart 12d 50.5 T3 
complex 
3 Jarcho-Levin syndrome 27 d T3 
(spondylothoracic 
dysplasia, 22730) 
4 Jarcho-Levin syndrome 9y 108 T3- 
5 CHILD syndrome 4 mo 46 12.5 T-3 
(30805)* 
6 Jeune's syndrome, id T3 
type 1 (asphyxiating 
thoracic dystrophy, 
20850) 
7 Móbius sequence 4 y 82.5 T3-4 
(15790)* 
8 Nager's acrofacial 20 wk 23 12.5 
dysostosis (15440)* gestation 
9 Nager's acrofacial 36 wk 41 15 Sie 
dysostosis* gestation 
10 Partial chromosome 3 1d 43 Bar T3 
trisomy* 
11 Generalized 6 mo 61 is T3 
gangliosidosis, GM,, 
type 1 (23050)* 
12 Short rib-polydactyly id 37 a T-3 


syndrome, non- 
Majewski type 
(26351, 26353)* 


.*Conditions for which association with short trachea have not been reported previously, to our knowledge. 





















ig 2. —Anteroposterior chest roentgeno- 












-gram of a newborn infant with asphyxiating 
thoracic dystrophy type 1 showing the endo- 
-tracheal tube extending approximately 8 mm 
nto the right main bronchus, with associated 
ight pneumothorax and left lung atelectasis. 
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Fig 3.—Anteroposterior chest roentgeno- 
gram of a newborn male infant with non-Ma- 
jewski short rib-polydactyly syndrome show- 
ing intubation of the left main bronchus with 
pneumothorax. The tracheal bifurcation is at 
T-3. 






Had right bronchial intübation, with left lung 
atelectasis; died at age 10d ^ 


Had right bronchial intubation, with left T | 
atelectasis; died at age 12 d 


Patient is alive 


Normal for age is T-5; patient is.alive 


Had laryngeal hypoplasía; died at age 4 
mo (Fig 4) 


Had right main bronchial intubation, with 
right pneumothorax and left lung 
atelectasis; died at age 1 d 


Patient is alive; normal carinal level for age 
is T-5 

Had laryngeal hypoplasia; died at age 1 d 

Had laryngeal hypoplasia; died at age 12 d 

Died at age 1 d 


Died at age 6 mo 







Had left bronchial intubation with 





Fig 4, —Tracings tömp photographs of steined 
and cleared larynges and tracheas of a 1- 
month-old control. patient (left) and a 


4-month-old female infant with CHILD 
syndrome (congenital hemidysplasia with —.— 
ichthyosiform erythroderma and limb - de- 7 
fects) (right) whose chest roentgenogram- is 
shown in Fig 1, showing short trachea (with 
12.5 cartilage rings vs normal, 17 + 1 [mean 
+ SD]) and laryngeal hypoplasia. The roent- - 
genographic level of tracheal bifurcation was 
T2-3. 
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Ones th Jeune's syndrome (asphyxiat- 
Ax racic dystrophy) type 1, and two 
plastic left heart complex. 
dental right bronchial intubation 
s shown roentgenographically in 
ree patients with short trachea, one 
2 with Jeune’s syndrome, and two with 
hypoplastic left heart complex; left 
bronchial intubation was seen in the 
neonate with non-Majewski short rib- 
- polydaetyly. Figure 2 shows right lung 
emphysema and left lung atelectasis 
secondary to right bronchial intubation 
-in the patient with Jeune's syndrome, 
. and Fig 3 shows left bronchial intuba- 
"tion and pneumothorax in the neonate 
with short rib-polydaetyly syndrome. 
Laryngeal hypoplasia was noted in 
three of the patients with short trachea, 
one with CHILD syndrome, and two 
ager's acrofacial dysostosis. 
acings in Fig 4, made from pho- 
of stained, cleared tracheas, 
17 tracheal cartilage rings in a 
— j-month-old control infant compared 
"with only 12.5 rings in the 4-month-old 
infant with CHILD syndrome whose 
tracheal bifureation was at T2-3 on an- 
 "eroposterior chest roentgenograms 
Fig) 

The general incidence of short tra- 
chea in the population of hospital pa- 
tients without specific syndromes can- 
not be stated, as the thoracic level of 

: tracheal bifurcation is often not visuali- 
.zable in routine chest roentgenograms 
fants and children. 


COMMENT 


> Short trachea appears to contribute 
ignificantly to the group of infants and 
ildren whose major bronchi (usually 
t) are accidentally intubated.“ 
entgenographically, this anomaly 
. €an be recognized by a high thoracic 
level of tracheal bifurcation, at verte- 
bral level T-3 or above in neonates and 
infants or at T-4 or above in patients 
older than2 years, when an adequate air 
bronchogram is visible (Fig 1), whenthe 
angle of the x-ray beam is appropriate, 
and when thoracic vertebral anomalies 
do not preclude the determination. 

For patients with conditions associ- 
ated with short trachea, preintubation 
chest roentgenograms obtained with a 

. high-kilovolt technique can be helpful in 
The establishment of the level of trache- 
bifurcation, by providing an assess- 
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Short trachea is highly associated 
with a reduced number of tracheal carti- 
lage rings to 15 or fewer vs normal, 
17.03 + 1.28 (mean + SD).* Ten patients 
in the previous study and one in this 
study had short trachea demonstrated 
both by a high tracheal bifurcation seen 
on anteroposterior chest roentgeno- 
grams and by a reduction in the number 
of tracheal cartilage rings. One patient 
encountered in this study, a 19-month- 
old female infant with microcephaly, 
dysmorphic facies, and sepsis, had 14.5 
tracheal cartilage rings (normal, 
17.03 + 1.28) but tracheal bifurcation at 
T4-5. This is the only patient encoun- 
tered in this or in our previous study” 
who had fewer than 15 tracheal rings 
but aroentgenographically normal level 
of tracheal bifurcation. 

Three patients in this study had both 
laryngeal hypoplasia and short trachea: 
the one with CHILD syndrome and those 
with Nagers acrofacial dysostosis. The 
association of laryngeal hypoplasia and 
short trachea has been reported for the 
DiGeorge anomaly," but the frequency 
with which these two lesions are associat- 
ed in other syndromes is not known. The 
requirement of a disproportionately 
small endotracheal tube size for the pa- 
tients age" can, however, raise the issue 
of short trachea. 

Short trachea has been reported" in 
patients with laryngotracheoesopha- 
geal cleft; DiGeorge anomaly; inter- 
rupted aortic arch; hypoplastic left 
heart complex; congenital heart disease 
in patients without DeGeorge anomaly, 
interrupted aortic arch, or hypoplastic 
left heart complex; diaplacental rubella; 
brevicollis (including Klippel-Feil and 
Jarcho-Levin syndromes); osteogenesis 
imperfecta; Ellis-van Creveld syn- 
drome; achondrogenesis type 2; Kniest 
syndrome; hypophosphatasia (spur- 
limbed dwarfism form); mesomelic 
dwarfism; Jeune’s syndrome; and neu- 
ral tube defect with myelomeningocele. 
In the present study, in addition to pa- 
tients with hypoplastic left heart com- 
plex, Jarcho-Levin syndrome, and 
Jeune’s syndrome, short trachea was 
found in patients with Nager's acrofa- 
cial dysostosis, CHILD syndrome, Mó- 
bius sequence, generalized GM, gang- 
liosidosis type 1, partial chromosome 3 
trisomy, and short rib- 
polydactyly syndrome. Patients with 
short trachea in whom we have ob- 
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served accidental bronchial int 


‚ographie assistance and Peggy C. Earhart for prep 


of tracheal intubation: a new classification wit 


to date include two each with hyp 

tic left heart complex, DiGeorge: ano 
ly and neural tube defect and one e 
with diaplacental rubella, Jeune’s s 
drome type 1, and short rib-polydacty 
syndrome (non-Majewski type). | 
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ly abused children (Goldberg] 1834 (De) 
kis has become of the physical examination? [Wood] 963 


(Se) 

Diagnosis, Differentiai z 

Detection of interleukin 1 beta but not tumor necrosis fac- 
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Childhood drowning anc near-drowning in United State 
[Wintemute] 663 (Je) 
hildhood injuries in United States per for Enviror 
mental Health and In jury Control] 627 (Je) 

Childhood injuries in United States: mortality, morbidity 
and cost [Guyer] 649 (Je) 
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receiving intravenous deferoxamine infusions [Freed- 
man] 565 (My) 


Skin testing prior to measles vaccination for egg-sensitive | 


patients [Stiehm] 32 (Ja) 
Drug Resistance, Microblal 
Invasive disease due to ee resistant Streptococcus 
retail in a Houston, Tex, day care center [Rauch] 
u 


Penicillin tolerance and erythromycin resistance of group A 
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[Wintemute] 663 Je) 
hildhood injuries in United States [Center for Environ- 
mental Health and Injury Control] 627 (Je) 

Childhood injuries in United States: mortality, morbidity, 
and cost [Guyer] 649 Ge) 
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beta-hemolytie streptococci ir. Hawaii and the Philippines 
[Wittler] 587 (My) i { 

Escherichia coli Infections ak 44 

Gowning on a postpartum ward fails to dscrease colonization 
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femoral fracture [Dalton] 875 (Au) >- à 

Femoral Nerve 

Limp associated with peripheral er secondary to 

a seat misuse (letter) [Lapidus] 617 (Je) 
mur c 

Reticulated mottled pattern over face; Klippel-Trenaunay 
syndrome; proximal fecal femoral epe hemihyper- 

" ay of right lower limb [Elhassani] 207 (Fe) 

erritin 


Acute changes in renal function associated with deferoxa- 
es therapy (letter) [Li Volti] 1069 (reply) [Koren] 1070 


- (Qe) 

Fetal Alcohol Syndrome ; 

Failure to recognize fetal alcohol syndrome in newborn 
infants [Little] 1142 (Oe) . 

Fetal Anoxla 

Origins of cerebral palsy (letter) [Goodlin] 518, (reply) 
[Naeye] 619 (My) 

Perinatal asphyxıa and other common causes of perinatal 
depression (letter) [Nichols] 519 (My) 

Fetal Death 

Surveillance ease definition for congenital syphilis, leads 
from MMWR, 280 (Mr) ; 

Fetal Distress 

Origins of cerebral palsy (letter) [Goodlin] 618, (reply) 
[Naeye] 519 (My) 

Fetal Heart 

no ze with fetal echocardiography [Wheller] 

a 

Fetal rg. 

Origins of cerebral palsy (letter) [Goodlin] 518, (reply) 

Fei aeye] 519 (My) 

u 


B l 

Pediatriciang attitudes concerning motherhood during resi- 
dency [Baik] 770 (Jy) 

Respiratory pattern abnormalities and prenatal cocaine ex- 
posure (letter) [Hunt] 138 (Fe) 

Fever 


Bacterial meningitis in older children [Bonadio] 463 (Ap) 
Diagnostic guidelines for Kawasaki disease: [American 
eart Association Committee on Rheumatic Fever, En- 


. docarditis, and Kawasaki Disease] 1218 (No) 


'H'.in hemorrhagic shock and encephalopathy syndrome 
should be a [Cormeen 1077 (Oc) . 
Hemorrhagic shock and ericephalopathy: clinical definition 
woo syndrome in infants [Chaves-Carbalio] 
E i à 
grenier d of temperatures measured with elec- 
tronic thermometer [Ogren] 109 (Ja) pU 
Necrotizing granulomatosis of Pen in chronic granuloma- 
tous disease (letter) [Atlas] 14 (Ja) + l 
Fiber Optics l 
Routine fiberoptic bronchoscopy in intubated neonates? 
(letter) [Schellhase] 746, (reply) (Shinwell] 747 (Jy) 
Fibrinolysis. l 
Histidine-rich glycoprotein and plasminogen an levels 
Fi m om and preterm newborns [Corrigan] 825 (Jy) 
wa 


Diagnosis and treatment of ankle sprains: review [Hergen- 


roeder] 809 (Jy) 
Fingersuckin 
Concurrent habits: what would Linus do with his blanket if 
his thumb-sucking were treated? [Friman] 1316 (De) 


Firearms 

Causes, part, and preventability of childhood injuries in 
United States: childhood suicide in United States [Ho- 
cy 670 (Je) 

Childhood injuries in United States [Center for Environ- 
mental Health and Injury Control] 627 Je) 

Violent death and injury in US children and adolescents 
[Christoffel] 697 (Je) 

Fires 

Causes, cost, and prevention of childhood burn injuries 
[McLoughlin] 677 (Je) 

Childhood injuries in United States [Center for Environ- 
mental Health and Injury Control] 627 Je) 

Childhood ur mortality in Ohio, 1979 to 1986: setting 
priorities for prevention opkins] 79 (Ja) 

Flatulence 

Beta-galactosidase tablets in the treatment of lactose intol- 
erance in pediatrics [Medow)] 1261 (No) ` 

Flecalnide 

Placental transfer of flecainide (letter) [Palmer] 144 (Fe) 

Fluld Therapy 

Remembrance and loose ends of controversies past [Fin- 
berg] 1188 (No) l 

Fluorescant Antibody Technic E 

Immunity to measles in large population of varying age: 
oo with respect te vaccination [Braunstein] 296 


Fluoroscopy 

ser: of coin ingestion (letter) [Joseph] 449, (reply) 
[Schunk] 450 (Ap) 

Pediatric coin ingestion (letter) [Foster] 450, (reply) [Cara- 
vati] 451 (Ap) an 

Foley Balloon Catheterization see Balloon Dilatation 





- Gaudete! 


' Measles immunization in chil 


Follnic Acid sea Leucovorin 

Follow-Up Studies 

Career Eee sey oe residency training 

rograms [Greenber p 

Food, Fortifled : 

Remembrance and looge ends of controversies past [Fin- 
berg] 1188 (No) 

Food Hypersensitivity 

Gastrointestinal milk intolerance of infancy (letters) [Wen- 
ner, Pettei, Jones] 15, 16 (replies) [Berezin] 17 (Ja) 

en with clinieal reactions tc 

egg protein [Kemp] 83 (Ja) 

Food olsonin 

Treatment of pediatri ciguatera fish poisoning (letter) [Wil- 
liams] 747 ( "n 

Foot Defarmitlas, Congenital 


. Acrodysostosis [Butler] 577 (My) 


Forced Explratory Flow Rates 
Lun a in children following empyema [Redding] 
e 

Forced Expiratory Volume f 

Tung function in children folowing empyema [Redding] 
1337 (De) 

Forecasting 

Change and response to change [Fulginiti} 31 (Ja) 

Forelgn Bodies 

ee of mercury from broken thermometer [Martijn] 

e 

Is standard practice ‘standard’ in community pediatrics? 
(letters) (Bader, Jessee, Toll, Preston, Jones] 11-13, (re- 
ply) [Fulginiti] 13 (Ja) .— 

ee of coin ingestion (letter) [Joseph] 449, (reply) 
[Schunk] 450 (Ap) 

Pediatric coin ingestion (letter) [Foster] 450, (reply) [Cara- 
vati] 451 (Ap) 

Toy ‘jack’ aspiration into hypopharynx [McWhorter] 341 


Forensic Medicine 
B: ponens and litogens [Hecht] 157 (Fe) 
re 


Medical evaluation of abused and neglected children [Fla- 
herty] 330 (Mr) 

Fractures 

Clavicular fractures in neonates [Joseph] 165 (Fe) 

Diagnosis and treatment of ankle sprains: review [Hergen- 
roeder] 809 (Jy) 

pane X Syndrome see X Chromosome Abnormalities 

rance 

Mediterranean spotted fever in children returning from 
France [Treadwell] 1037 (Se) 

Fresh Frozen Plasma see Plasma 


G 
Galt 


Limp associated with peripheral neuropathy secondary to 


ear seat misuse (letter) [Lapidus] 617 (Je) 

Galactosidases 

Beta-galactosidase tablets in the treatment of lactose intol- 
erance in pediatrics [Medow] 1261 (No)  - . 

Gamma Globulins i 

Failure of intravenous gammaglobulin for passive immune 
thrombocytopenia in neonate (letter) [Pesaresi] 624 (Je) 

High-dose intravenous gamma globulin infusions in hemo- 
lytic-uremie syndrome: preliminary report (letter) 
[Sheth] 268 (Mn) 

Gangllosidosis 

Diagnostie aspects and syndromal associations of short tra- 
chea with bronchial intubation [Wells] 1369 (De) 

Gasoline see Petroleum 

Gastric Juice 

Plastic or cast bronchitis? (letter) [Bowen] (reply) [Pérez- 
Soler] 1075 (Oc) 

Gastroenteritis 

Acquired methemoglobinemia: the relationship of cause to 
course of iliness [Avner] 1229 (No) . 

Social and medical problems in children of heroin-addicted 
parents: a study of 75 patients [Casado-Flores] 977 (Se) 

Gastroesophageal Reflux - 

Gastroesophageal reflux in mechanically ventilated new- 
borns (letter) [Gouyon] 1181 (No) 

Obstructing annular pancreas [Marsh] 505 (Ap) 

Gastrointestinal Diseases 

Gastrointestinal milk intolerance of infancy (letters) [Wen- 
ner, Pettei, Jones] 15, 16 (replies) [Berezin] 17 (Ja) 

Gastrointestinal een 

Gastric teratoma [Niedzwiecki] 1147 (Oc) 

Gastrointestinal System 

Cystic Fibrosis Foundation guidelines for patient services, 
evaluation, and monitoring in cystic fibrosis centers [Cys- 
tic Fibrosis Foundation Center Committee and Guide- 
lines Subeomittee] 1311 (De) 

Gender Identity see Identification (Psychology) 

Genetic Counseling 

Reactions of mothers and medical professionals to a film 
about Down syndrome [Cooley] 1112 (Oc) 

Genetics 

Comparative heights of mothers and fathers whose children 
are short [Rohn] 996 (Se) 

Growth in obese children treated for obesity [Epstein] 1360 


(De) 
Genetics, Medical : 
Agent B: genetics and litogens [Hecht] 157 (Fe) 
ete! [Waringl 288 MB 
New insights into idiopathic infantile arterial calcinosis: 3 
patient reports [Juul] 229 (Fe) 
Genltal Warts see Condylomata Acuminata 
Genitatia i 


Subject Index 1387 


Ambiguous genitalia [Penny] 753 (J p 

Genital and anal conditions confused with child sexual abuse 
trauma [Bays] 1319 (De) 

Physical features of Prader-Willi syndrome in neonates 
Aughton] 1251 (No) 

Gestational Age 

Breath hydrogen excretion in premature neonate [Cheu] 
197 (Fe) 

Glardia 

Duodenal string test: simple multipurpose diagnostic tool in 

M em pediatrics [Korman] 803 y, 
ngiva i 

Physical features of Prader-Willi syndrome in neonates 
[Aughton] 1251 (No) 

Glasgow Coma Scale see Trauma Severity Indices 

Glomerulonephritis 

Use of en converting enzyme inhibitors for treat- 
ment of focal segmental giomerulosclerosis (letter) [Fitz- 
water] 622 (My 

Glomerulosclerosis, Focal see Glomerulonephritls 

Glucose 

Remembrance and loose ends of controversies past [Fin- 
berg] 1188 (No) 

Glucose, Blood see Blood Glucose 

Glucose Oxidase 

Comparison of chromogen test stri een bG) and 
serum glucose values in newborns fHoltrop] 183 (Fe) 

Glycoproteins 

Histidine-rich glycoprotein and De levels 
in term and preterm newborns [Corrigan] 825 (Jy) 

Gonadotropin Releasing Hormones see Pituitary Hor- 
mone Releasing Hormones 

Gonads 

Ambiguous genitalia [Penny] 763 (Jy) 

Gonoccous see Nelsserla gonorrhoeae 

Gonorrhea 

Health objectives for nation progress toward achieving 1990 
objectives for nation for sexually transmitted diseases, 
leads from MMWR, 529 (My) 

Gram-Negatlve Bacterla 

Infection after farm machine-related injuries in children and 
adolescents [Brennan] 710 (Je) 

Gram-Positive Bacteria 

Infection after farm machine-related injuries in children and 
adolescents [Brennan] 716 (Je) 

alban ns E i à 
anagement of umbilical granulomas with eryocautery (let- 
ter) [Sheth] 146 (Fe) 

on Fee, eros "T i 
ecrotizing granulomatosis of spleen in nic granuloma- 
tous disease (letter) [Atlas] t (Ja) 

Greece 

International adoptees and hepatitis B virus infection (let- 

aD [Murray] (reply) [Hostetter] 523 (My) 


Adult height achieved in children after kidney transplanta- 

. . tion [Aschendorff] 1138 (Oc) 

Anthropometric Ban ter: of schoolchildren with differ- 
ent life-styles [Sabaté] 1159 (Oc) 

Energy intake, growth, and development in ventilated 
very-low-birth-weight infants with and without broncho- 
pulmo dysplasia [Davidson] 553 (My) 

Growth in obese children treated for obesity [Epstein] 1360 


e 

Growth veloeity values measured during short observation 
periods may obscure effects of treatment of growth fail- 
ure (letter) [Stickler] 267, (reply) [Brown] 268 (Mr) 

Linear growth response to exogenous growth. hormone in 
children with short stature [Schwartz] 1092 (Oc) 

Growth Disordars 

Comparative heights of mothers and fathers whose children 
are short [Rohn] 995 (Se) 

Growth Hormone, Pltultary see Somatotropin 

Growth Plate 

Diagnosis and treatment of ankle sprains: review [Hergen- 
roeder] 809 (Jy) 

Growth Substances 

Linear growth response to exogenous growth hormone in 
children with short stature [Schwartz] 1092 (Oc) 


H 


. 


Habits 
Concurrent habits: what would Linus do with his blanket if 
is thumb-sucking were treated? [Friman] 1316 (De) 


Haemophilus influenzae 
Bacteremia in an ambulatory setting: improved outeome in 
children treated with antibiotics [Woods] 1195 (No) 


Bacterial meningitis in older children [Bonadio] 463 (Ap) 

Cerebrospinal fluid prostaglandins, interleukin 1 beta, and 
tumor necrosis factor in bacterial meningitis: clinical and 
laboratory correlations in placebo-treated and dexameth- 
asone-treated patients [Mustafa] 883 (Au) 

H innate meningitis in older children (letter) [Wood] 

e 

Nontypeable Haemophilus influenzae meningitis in adoles- 
cent (letter) [Visconti] $17 (My) 

Protective efficacy of Haemophilus influenzae type b poly- 
poate toxoid-conjugate vaccine [Nelson] 


Hamartoma 

Congenital smooth muscle hamartoma: poe clinical 
findings, and follow-up in 15 us (Zvulunovi 782 (Jy) 

sd rin amic hamartomas and sexual precocity: evaluation 
of treatment options [Starceski] 225 (Fe) 

Oculocerebrocutaneous syndrome? (letters) [Gorlin, Cleri- 
euzio] (reply) [Levkoff) 750 (Jy) 

Hand Deformitles, Congenital 
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Acrodysostosis [Butler] 577 (My) 

Handicapped 

Agent B and the distort system: another approach (letter) 
S Mortimer] 954 (Se) 

Brain injuries among infants, children, adolescents, and 
young adults [Kraus] 684 (Je) 

Childhood drowning and near-drowning in United States 
[Wintemute] 663 (Je) 

Childhood injuries in United States [Center for Environ- 
mental Health and ary Control] 627 (Je) 

Energy intake, growth, and development in ventilated 
very-low-birth-weight infants with and without broncho- 

ulmonary dysplasia [Davidson] 553 (My) 

Infant care review committees: response to federal guide- 
lines [Fleming] 778 (Jy) 

Limiting treatment for extremely premature, low-birth- 
weight infants (500 to 750 g) [Young] 549 (My) 

New muscle power test in neuromuscular disease: feasibil- 
ity and reliability [Tirosh] 1083 (Oc) 

Handwashing 

Diagnosis, incidence, and prevention of congenital toxoplas- 
mosis (letter) [Frenkel] 956, (reply) [Koskiniemi] 957 (Se) 

Use of hygiene, cohorting, and antimicrobial therapy to 
control outbreak of shigellosis [Hoffman] 219 (Fe) 

Harrison, Harold E . 

Obituary [Finberg] 147 (Fe) 

Hawall 

National Adult Immunization Awareness Week, leads from 
MMWR, 28 (Ja) 

Penicillin tolerance and erythromycin resistance of group A 
beta-hemolytic streptococci in Hawaii and the Philippines 
[Wittler] 587 (My) 

HERO Equipment see Equipment Safety 

sa 

Physieal features of Prader-Willi syndrome in neonates 
LAughton] 1251 (No) 

Head Injuries 

Brain injuries among infants, children, adolescents, and 
young adults [Kraus] 684 (Je) 

Childhood injuries in United States (Center for Environ- 
mental Health and Injury Control} 627 (Je) 

Childhood lawn dart injuries: summary of 75 patients and 

atient report [Sotiropoulos] 980 (Se) 

Education concerning whiplash shaken infant syndrome: an 
unmet need (letter) [Kandall] 1180 (No) 

How bicycle-related injuries change bicycling practices in 
children [Nakayama] 928 (Au) 

Seattle children's bicycle helmet campaign [Bergman] 727 


(Je) 

Serial abuse in children who are shaken [Alexander] 58 (Ja) 

3-wheeled vehicle injuries in children [Ruddy] 71 (Ja) 

Head Protective Devices see Protective Devices 

Health Care Rationing 

Limiting treatment for extremely premature, low-birth- 
weight infants (500 to 750 g [Young] 549 (My) 

Unkindest cut [Storch] 533 (My) 

Health Education 

Adolescent acquired immunodeficiency syndrome: para- 
am for training in early intervention and care [Hein] 46 


a 
Are adolescents getting smarter about acquired immunode- 
ficiency syndrome? changes in knowledge and attitude 
over past 5 years [Steiner] 302 (Mr) 
A smoking and adolescent pregnancy: double trou- 
le [McAnarney] 1294 (De) 
Education concerning whiplash shaken infant syndrome: an 
unmet need (letter) [Kandall] 1180 (No) 
Effect of postpartum lactation counseling on duration of 
breast-feeding in low-income women [Grossman] 471 (Ap) 
Health objectives for nation progress toward achieving 19 
objectives for nation for sexually transmitted diseases, 
leads from MMWR, 529 (My) 
How bicycle-related injuries change bicycling practices in 
children [Nakayama] 928 (Au) 
National Adult Immunization Awareness Week, leads from 
MMWR, 28 (Ja) 
Seattle children’s bicycle helmet campaign [Bergman] 727 


(Je) 

Health Facllitles 

Resident training in el ediatricians offices: not a 
financial drain [Sargent] 1 (De) 

Health Insurance for Aged and Disabled, Title 18 

National Adult Immunization Awareness Week, leads from 
MMWR, 28 (Ja) 

Health Malntenance Organizations 

Health maintenance organizations vs indemnity insurance 
for children with chronic illness: trading gaps in coverage 
[Horwitz] 581 (My) 

Health Promotion 


Management of cardiovascular disease risk factors in chil- l 


my d a RUN survey of primary care physicians [Kimm] 

e 

Survey suggests education objectives to improve practice 
activities [Strong] 961 (Se) 

Health Services 

Current recommendations for breast-feeding in cystic fibro- 
sis centers [Luder] 1153 (Oc) 

Trends in medical visits and surgery for otitis media among 
children [Croteau] 535 (My) 

Health Services Misuse see Health Services 

Health Status 

Health and hospital readmissions of very-low-birth-weight 
and normal-birth-weight children [Kitchen] 213 (Fe) 

Hearing Loss, Sensorineural 

Asymptomatie congenital eytomegalovirus infeetion: audio- 
logic, ne se and neurodevelopmental abnor- 
malities during the first year [Williamson] 1365 (De) 

Heart Arrest 


et a a 


Basal ganglia injury after cardiopulmonary arrest: clinical 

a sn resonance imaging correlation [Jacobs] 937 
u 

Toxic effects associated with the administration of deferoxa- 
mine in the premature baboon with hyaline membrane 
disease [deLemos] 915 (Au) 

Heart Block 

Complete heart block in toxic shozk syndrome (letter) (Mc- 
Mahon] 748 (J à 

Heart Defects, Congenital 

Atricventrieular canal in Down syndrome: prevalence of 
associated cardiac malformations Ne with patients 
without Down syndrome [Marino] 1120 (Oc) 

Nr ee with fetal echocardicgraphy [Wheller] 

a 


Severe respiratory syncytial virus infection in older chil- 
dren [Groothuis] 346 (Mr) 

Ventricular septal defect in Down syndrome: anatomic 
types and associated maHormasions [Marino] 544 (My) 

Heart Rate 

Cardiovascular responses to exercise in childhood [Braden] 
1255 (No) 

Heart Septal Defects : 

Atrioventricular canal in Down syndrome: prevalence of 
associated cardiac malformaticns ns with patients 
without Down syndrome [Marino] 1120 (Oc) 

Heart Septal Defects, Atrial 

Atrioventricular canal without Down syndrome associated 
with additional cardiac and nancardiae anomalies (letter) 
[Marino] (reply) [Vet] 752 (Jy) 

Atrioventricular septal defect correction caveats (letter) 
[Sissman] (reply) [Vet] 849 (An) 

Heart Septal Defects, Ventricular 

Atrioventricular canal without Down syndrome associated 
with additional cardiac and noncardiac anomalies (letter) 
[Marino] (reply) [Vet] 752 (Jy) ; 

Atrioventricular septal defect correction caveats (letter) 
[Sissman] (reply) [Vet] 849 (Ax) 

Ventricular septal defect in Down syndrome: anatomie 
types and associated malformations [Marino] 544 (My) 

Bed Septum RR dwith eryth 
isproportionate se ypertrophy associated with eryth- 
roblastosis fetalis | Carter) 1299( 0) 

Heart Surgery 

Magnetic resonance imaging of brain in infants and children 
before and after cardiac surgery: prospective study 

N int rain dn ry h children: ‘irri 
eurologie sequelae of open-heart surgery in children: ‘irri- 
tating Questio n' [Ferry] 369 (Mr) 

Transient ehanges in neuroimaging appearances of the brain 


followin iopulmonary bypass (letter) [Welch] (reply) 
[MeConsell] 1184 (No) AER : 
Heating 


Wood-burning stoves and lower respiratory tract infection 
p d Indian children Morris] 105 (Ja); correction, 
P 
Helmets see Protective Devices 
Hemagglutinins 
Protective efficacy of the Takeda acellular pertussis vaccine 
combined with diphtheria and tetanus toxoids followin 
household exposure of Japarese children [Mortimer] 89 
(Au); clarification [Fulginiti] 1287 (D2) 
Hemangloma 
Thymic hemangioma [Niedzwizcki] 1149 (Oc) 
Hematocrit 
Current trends CDC criteria for anemia in children and 
childbearing-aged women, leads from MMWR, 161 (Fe) 
Hematol ic Iseases i o (Lang] 
onphenylketonuric yperpheny inemia ang 
143: 1464 (De); correction, 144:484 (Ap) 
Hematologic Tests 
Immune complexes in vediatric human immunodeficiency 
virus infection [Ellaurie} 1207 (No) 
Laboratory evaluation of jaundice in newborns: frequency, 
cost, and yield [Newman] 364 (Mr) . 
Longitudinal study of 94 symptomatic infants min pene 
Y acquired human immunodeficiency virus infection: 
evidence for a bimodal expression of clinical and biological 
symptoms [Blanche] 1210 (No) 
Heme SA Lu et see Hydroxylases 
Hemoglobin A (1) see dro ld A, Glycosylated 
Hemoglobin A, Glycosylat 
Microalbuminuria in adolescents with insulin-dependent di- 
abetes mellitus [Cook] 234 (Fe) 
Hemoglobinopathles 
Newborn screening fcr ps re in Colorado: 
first 10 years [Githens] 466 (Ap) 
Hemoglobins 
Current trends CDC criteria for anemia in children and 
childbearing-aged women, leads from MMWR, 151 (Fe) 
Beta hemo A "—À 
eta-hemolytie non-group A. streptococci and pharyngiti 
Getter) [Cimolai] 482, (reply) [Hayden] 453 (Ap) 
Hemolytic-Uremic Syndrome f 
High-dose intravenous gamma globulin infusions in hemo- 


ic-uremic drome: preliminary report (letter) 
{Sheth] 268 (Mr 
Hemophilia 
Pregnancies in human mE virus-infected sex 
partners of hemophilic mex [Jason] 485 (Ap) 
Hemorrhage 


Mesenteric cyst with hemorrhage [Gallagher] 793 (Jy) 
Neurodevelopmental performance of  very-low-birth- 
weight infants with mild periventricular, intraventricular 
ae outcome at 5 to 6 years of age [Lowe] 1242 
0 
Perinatal asphyxia and other common causes of perinatal 
depression (letter) [Nichols] 519 (My) 


Subject Index 


ee Cerebral sea Cerebral Hemorrhage 
Heparin 
Heparin effect on blood gas analysis (letter) [Zuerlein] 
1287, (reply) [Courtney] 1288 (De) 
Hepatitis 
Seizures in course of hepatitis A (letter) [Dollberg] 140 (Fe) 
Hepatitis B 
International adoptees and hepatitis B virus infection (let- 
ter) [Murray] (reply) [Hoszetter]523 (My) —— . 
Social and medical problems in children of heroin-addicted 
parents: a study of 75 patients [Casado-F lores] 977 (Se) 
Hereditary Diseases 
Acrodysostosis [Butler] 577 My) , 
ura fulminans-like thrombotic skin lesions in a newborn 
with ee (homozygous) protein C deficiency [Hart- 
man] 1353 (De) 
Heroin Dependence 
Maternal abuse of cocaine and heroin (letter) [Maynard] 520, 
(reply) [Durand] 521 (My) 
Social and medical problems in children of heroin-addieted 
parents: a study of 75 patients [Casado-Flores] 977 (Se) 
Herpes Simplex : 
Pregnancies in human immunodeficiency virus-infected sex 
partners of hemophilic men [Jason] 485 (Ap) 
Herpesvirus hominis 
Herpes gladiatorum at high schocl wrestling camp— Minne- 
sota, leads from MMWR, 330 (My) 
Hl UA Osclilatlon see High-Frequency Ventl- 
atlon 
High-Frequency Positive Pressure Ventilation see High- 
Teen Ventilation 
High-Frequency Ventilation 
Effect of 100% oxygen on propagation of tracheobronchial 
injury during high-frequency and conventional mechani- 
cal ventilation [Wiswell] 560 (My) 
Hispanic Americans 
Profile of mothers giving birth zo infants with congenital 
ae syndrome: assessment of risk factors [Kaplan] 118 
a 
Histidine 
Histidine-rich glycoprotein and plasminogen plasma levels 
in term and E newborns (Corrigan] 825 (Jy) 
Histocompatibllity Antigens 
"Jpdate on the immunodeficiency diseases [Hong] 983 (Se) 
History of Medicine : 
Harvey Cushing operates on child with tuberculosis of spine 
Mm) [Rossiteh] 17 (Ja) 


H 

Health objectives for nation prog-ess toward achieving 1990 
objectives for nation for sexually transmitted diseases, 
leads from MMWR, 529 (My) 

HIV Antibodles 

Rate of transmission of human immunodeficiency virus type 
linfection from mother to child and short-term outcome of 
neonatal infection: results of prospective cohort study 
[Andiman] 758 (Jy) 

ald Infections isk T i 
uman immunodeficiency virus infection and pregnane 
NE m intravenous drug users (letter) [Maynard] 

0 

immune complexes in pediatrie human immunodeficieney 
virus infection [Ellaurie] 1207 (No) 

Longitudinal study of 94 symptomatic infants with perina- 

ly acquired human immunodeficiency virus infection: 
evidence for a bimodal expression of clinical and biclogical 
symptoms [Blanche] 1210 (No) 

Pregnancies in human immunodeficiency virus-infected sex 
partners of hemophilic men [Jason] 485 (Ap) 

Rate of transmission of human immunodeficiency virus type 
linfection from mother to child and short-term outcome of 
neonatal infection: results of prospective cohort study 
[Andiman] 758 (Jy) 

HIV Seropositivity 

Human immunodeficiency virus infection and Sr ap 
outcome in intravenous drug users (letter) [Maynard] 
1181 (No) 

Pregnancies in human immunodeficiency virus-infected sex 
partners of hemophilie men [Jason] 485 (Ap) 

Rate of transmission of human immunodeficiency virus type 
linfectionfrom mother to child and short-term outcome of 
neonatal infection: results of prospective cohort study 
[Andiman] 758 (Jy) 

HIV Seroprevalence 

Adolescent acquired immunodeficiency syndrome: para- 
con for training in early intervention and eare [Hein] 46 

a 


HIV-1 
Longitudinal study of 94 symptomatic infants Wen 
y acquired human immunodeficiency virus infection: 
evidence for a bimodal expression of clinical and biological 
Ald pec [Blanche] 1210 (No) 

Rate of transmission of human immunodeficiency virus type 
linfection from mother to child and short-term outcome of 
neonatal infection: results of prospective cohort study 
[Andiman] 758 (Jy) 

HLA Antigens 

. Update on the immunodeficiency diseases [Hong] 983 (Se) 

Home Care Services 

Home care for ventilator-dependent children: psychosocial 
impact on the family [Quint] 1238 (No) 

Home oxygen administration anc retinopathy of prematuri- 
ty: survey of 1988 practices (letter) [Phelps! 141 (Fe) 

Late sudden unexpected deaths in hospitalized infants with 
bronchopulmonary dysplasia (letter) [Goldberg] 270 (Mr) 

Home Nursing 

Home care for ventilator-dependent children: psychosocial 
impact on the family [Quint] 1238 (No) 

Homeostasis 
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Follow-up of calcium and phosphorus homeostasis in pre- 
term infants who are not extremely ill (letter) [Decsi] 
(re 1y) [Pittard] 1183 {No) 

Homicide . 
Childhood injuries in United States [Center for Environ- 
mental Health and Injury Control} 627 (Je) 2T 
Childhood injuries in United States: mortality, morbidity, 

and eost [Guyer] 649 (Je) 

Violent death and injury in US children and adolescents 
[Christoffel] 697 (Je) . 

Homosexuallty ARH 

Are adolescents getting smarter about acquired immunode- 
ficiency syndrome? changes in knowledge and attitude 

à over past 5 years [Steiner] 302 (Mr) 
one 

Risk dors for infant botulism in United States [Spika] 
143:828 (Jy); correction, 144:60 (Ja) 
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intestinal Diseases, Parasitic : 

Duodenal string test: II ee diagnostic tool in 
clinieal pediatries [Korman] 808 (Jy 

Intestinal Obstruction 

Lead poisons presenting as intestinal ileus in child (letter) 
[Zwiener]524 (My) 

Neonatal small left colon syncrome [Al-Salem] 1273 (No) 

Intestine, Small 

Duodenal string test: simple multipurpose diagnostic tool in 
clinical pediatrics [Korman] 803 yy 

Intrauteríne Transfusion see Blood Transfusion, Intra- 
uterine 

intubation, intratracheal 

Diagnostic aspects and syndromal associations of short tra- 
chea with bronchial intubation [Wells] 1369 (De) 

Management of croup (letter) [Myer] (reply) [Skolnik] 267 


Midfacial hypoplasia associated with long-term intubation 
for bronchopulmonary dysplasia [Rotschild] 1302 (De) 
Routine fiberoptic ar in intubated neonates? 

(letter) [Schellhase] 746, (reply) [Shinwell] 747 (Jy) 

ron 

Remembrance and loose ends of controversies past [Fin- 
berg11188 (No) 

iron Chelates 

Toxic effects associated with the administration of deferoxa- 
mine in the premature baboon with hyaline membrane 
disease [deLemos] 915 (Au) 
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iron Deficiency Anemia see Anemia, Hypachromlc 

isolatlon, Patient see Patient isolation 

isoleucine 

Valine, isoleucine, and leueine: new treatment for phenylke- 
tonuria [Berry] 539 (My) 

Israel 

Postoutbreak polio vaceination policy in Israel (letter) 
[Slater] (reply) [Katz] 350 (Au) 


J 


Japan 

International adoptees and hepatitis B virus infection (let- 
ter) [Murray] (reply) [Hostetter] 523 (My) 

Protective efficacy of the Takeda acellular pertussis vaccine 
eombined with diphtheria and tetanus toxoids E 
household exposure of Japanese children [Mortimer] 83 
(Au); clarification [Fulginiti] 1287 (De) 

Jaundice, Neonatal 

et evaluation of jaundice in newborns: frequency, 
cost, and yield [Newman] 364 (Mr) 

Metalloporphyrin-enhanced photodegradation of bilirubin 
in vitro [Vreman] 590 (My) 

Persistent perceptions of vulnerability following neonatal 
jaundice Pemper] 238 (Fe)  - 

Job Satisfaction 

Career counseling esta in pediatric residency training 
por [Green erg] 497 (Ap) 

ue 's Syndrome see Phagocyte Bactericidal Dysfunc- 

on i 
Jurisprudence 
Agent B and the distort system: another approach (letter) 
ortimer] 954 (Se) 
n ent B: genetics and Mopon [Hecht] 157 (Fe) 


P vaccine litigation, 1988 (letter) [Orenstein] 517 (My) 
K 
Kawasaki Disease see Mucocutaneous Lymph Node 
Syndrome 
Kidney 


Acute changes in renal function associated with deferoxa- 
Sy therapy (letter) [Li Volti] 1069 (reply) [Koren] 1070 

c 
rom anomalies in familial polythelia (letter) [Leung] 619 


(Je) 
Kidney, Cystic 
ES anomalies in familial polythelia (letter) [Leung] 619 
e 
Kidney Diseases 
Hemorrhagic shock and encephalopathy: clinical definition 
of a catastrophic syndrome in infants [Chaves-Carballo] 
1079 (Oc) 
Kidney Transplantation ; 
Adult height achieved in children after kidney transplanta- 
tion [Aschendorff] 1138 (Oc) 
Killer Celis, Natural 
Update on the immunodeficiency diseases [Hong] 983 (Se) 
x ippel-Trenaunay Disease see Anglomatosis 
orea 
International adoptees and hepatitis B virus infection (let- 
ter) [Murray] (reply) [Hostetter] 523 (My) 


L 


Laboratory Dlagnosis see Diagnosis, Laboratory 

Lactation 

Effect of postpartum lactation eounseling on duration of 
breast-feeding in low-income women [Grossman] 471 (Ap) 

Lactose intolerance 

Beta-galactosidase tablets in the treatment of lactose intol- 
erance in pediatries [Medow] 1261 (No) 

Laryngitis 

en of croup (letter) [Myer] (reply) [Skolnik] 267 


Larynx 

Diagnostic aspects and syndromal associations of short tra- 
chea with bronchial intubation [Wells] 1369 (De) 

Latex Fixation Tests 

Presentation of false-negative test results (letter) [Lang- 
kamp] 137 (Fe) 

Rapid streptococcus testing and over-the-counter cold med- 
anong letter) [Uhlik] 187 (Fe) 


ea 

Blood lead, calcium status, and behavior in preschool chil- 
dren[L e1186 (Fe) 

Lead Poisoning . 

It's time we eschew error, type II (letter) [Mauro] 620, 
(reply) [Hayden] 622 (Je) 

Lead poisoning and thalassemia trait or iron deficiency: the 
value of the red blood cell distribution width [Bhambhani] 
1231(No) 

Lead poisoning DOE as intestinal ileus in child (letter) 
[Zwiener] 524 (My 

Six ehildren with lead poisoning [Friedman] 1039 (Se); cor- 
rection, 1301 (De) 

Learnin 

Academie missions of division chiefs in pediatric depart- 
ments: I. division chief as an administrator Fiser] 880; u 
Division chief as a teacher of adults [Daeschner] 891; III. 
Division chief as a director of fellowship training [Staple- 
ton] 893; IV. Division chief as a developer of research 

i programs in a pediatric division [Chesney ] 895 (Au) 

e 


g 
Aerodysostosis [Butler] 577 (My) 
Legal Medicine see Forensic Medicine 
Legistation 
Child pedestrian injuries in United States: current status of 


problem, potential interventions, and future research 
needs [Rivara] 692 (Je) 

Childhood motor vehicle occupant injuries [Agran] 653 de) 

Legisiation, Medical 

Limiting treatment for extremely premature, low-birth- 
weight infants (500 to 750 g) [Young] 549 (My) 

Leptospirosis 

Platelet count in Kawasaki syndrome (letter) [Barton] 617, 
(reply) [Krowchuk] 618 (Je) 

Leucine 

Valine, isoleucine, and leucine: new treatment for phenylke- 
tonuria [Berry] 539 (My) 

Leucovorln  . 

Congenital toxoplasmosis (letter) [Toxoplasmosis Strdy 
Group] 619 (d xí 

Leukemia 

Transient myeloproliferative disorder of Down type in nor- 
mal newborn [Ridgway] 1117 (Oc) 

Leukemia, Lymphocytic, Acute 


Diurnal variation in the pharmacokinetics and myelotoxicity 


of mereaptopurine in children with acute lymphocytic 
leukemia [Koren] 1135 (Oc) 

Leukocyte Count 

Total and differential leukocyte counts in clinically well 
ag information or misinformation? [Moyer] 1200 
(No 

Leukocytes . 

Update on the immunodeficiency diseases [Hong] 983 (Se) 

Leukotriene C4 see SRS-A 

Leukotrlene D4 see SRS-A 

Leukotrienes 

Increased airway leukotriene levels in infants with severe 
bronchopulmonary dysplasia [Mirra] 160 (Fe) 

Life Style 


_Anthropometric parameters of schoolchildren with diffar- 


ent life-styles [Sabaté] 1159 (Oc) 

Survey suggests education objectives to improve practice 
activities trong] 961 (Se) 

ue and implications of women in pediatries [Kappy] 173 


e 

Ligaments 

Diagnosis and treatment of ankle sprains: review [Hergen- 
roeder] 809 (J p 

Light Coagulation 

Condylomata acuminata in pediatric population [Boyd] &17 


(Jy 

Likelihood Functions 

Abnormal test results? (letter) [Johnson] (reply) [Charros] 
1069 (0c) 

Lipoproteins, HDL. Cholesterol 

Treatment of type Ila hyperlipidemia in childhood by a 
simplified American Heart Association diet and fiber stp- 
plementation [Glassman] 973 (Se) 

Lipoproteins, LDL Cholesterol 

Treatment of type IIa hyperlipidemia in childhood by a 
simplified American Heart Association diet and fiber sup- 
plementation [Glassman] 973 (Se) 

Liver Diseases 

Hemorrhagic shock and encephalopathy: clinical definition 
SS woe syndrome in infants [Chaves-Carballo] 

e 

Pregnancies in human immunodeficiency virus-infected sex 
partners of hemophilic men [Jason] 485 (Ap) 

Liver Transplantation 

Cytomegalovirus infections in pediatric liver transplanta- 
tion [King] 1307 (De) 

Locus Coeruleus 

Respiratory pattern abnormalities and prenatal cocaine ex- 
posure (letter) [Hunt] 138 (Fe) 

Loneliness see Soclal isolation 

Longitudinal Studies 

Longitudinal changes in bone mineral content of term and 
premature infants [Pittard] 96 (Ja) 

Lumbar Puncture sae Spinal Puncture 

Lumbar Vertebras 

Spinal bone mineral density in children aged 5.00 through 
11.99 years [Ponder] 1346 (De) 

Lumbosacral Raglon 

Congenital smooth muscle hamartoma: pea clinica! 

è findings, and follow-up in 15 patients [Zvulunov 782 (J y) 

ung 

Congenital complete absence of left pulmonary artery anc 
hypoplastic left lung [Coughlin] 339 (Mr) 

Hydrops fetalis with pulmonary hypoplasia [Green] 93 (Ja) 
Imonary arteriovenous fistula associated with Rendu- 
Osler-Weber syndrome [Audenaert] 575 (My) 

Pulmonary syndrome in patients with thalassemia major 
receiving intravenous deferoxamine infusions [Freed- 
man] 565 (My) 

Lung Functlon Tests see Respiratory Function Tests 

Lymph Nodes 

Ron geal abscess [Grosso] 1349 (De) 

Lymphoblastic Leukemla ses Loukemia, Lymphocytic 

B-Lymphocytes : 

Update on the immunodeficiency diseases [Hong] 983 (Se; 

T- er dar 

Update on the immunodeficiency diseases [Hong] 983 (Se) 

Lymphocytic Leukemia, Acute see Leukemia, Lympho- 
cytic, Acute 

Lymphocytosis 

Protective efficacy of the Takeda acellular pertussis vaccir.e 

combined with diphtheria and tetanus toxoids following 
household exposure of Japanese children [Mortimer] 89 
(Au); clarification [Fulginiti] 1287 (De) 


M 


. 


Macaca 
Calcium retention from milk-based infant formulas, whey- 


Subject index 1391 


t 


hydrolysate formula, and human milk in weanling rhesus 
monkeys [Rudloff] 360 (Mr) 


“Effect of marginal maternal zinc intake on zinc absorption ' 


and growth of 3-September-old infant rhesus monkeys 
[Lónnerdal] 1007 (Se) De 
Efficacy trial of rhesus rotavirus vaccine in Maryland [Ren- 
nels] 601 (My) 1 
Macaca Mulatta see Macaca 
Magnetic Resonance maging 
Basal ganglia injury after cardiopulmonary arrest: clinical 
: TP Moda resonance imaging correlation [Jacobs] 937 
u 
Magnetic resonance imaging of brain in infants and children 
fore and r cardiac surgery: prospective study 
[McConnell] 374 (Mr) 

- Parenchymal and vascular magnetic resonance imaging of 
the brain after extracorporeal membrane oxygenation 
[Wiznitzer]1323 (De) - 

Transient changes in neuroimaging appearances of the brain 
following TTE d bypass (letter) [Welch] (reply) 
[McConnell] 1184 (No) 

Major Histocompatibility Complex 

Update on the immunodeficiency diseases [Hong] 983 (Se) 

Malabsorption Syndromes : l 

Breath hydrogen excretion in premature neonate [Cheu] 
197 (Fe), : 

Maipractice 


Agent B and the distort system: another approach (letter). 


ortimer] 954 (Se) 
Agent B: genetics and litogens [Hecht] 157 (Fe) 
Mannitol 
„Treatment of o ciguatera fish poisoning (letter) [Wil- 
hams] 747 ( Y : 
Manuscripts, Medical 
“Duplicate publication and related problems [Bier] 1293 (De) 
Marriage 
Being 2 a husband can be fun (letter) [Schidlow] (reply) 
{Stiehm | 854 (Au) ; 
Dagro for bicoastal husband (letter) [Nides] (reply) 
[Stiehm] 854 (Au) i l ke. 
* Life after residency: setting priorities in pediatric profes- 
sional life [Boyce] 858 (Aw 
Trends in teenage smoki ng durin pregnancy: Washington 
988 [ 29 


State: 1984 through 1988 [Davis] 1297 (De) 

Maryland 

Efficacy trial of rhesus rotavirus vaccine in Maryland [Ren- 
nels] 601 (My) 

Mass Screening 


. Children should not be routinely screened for high blood 
cholesterol (letter) [Newman] (reply) [Strong] 851 (Au) 

Diagnosis, incidence, and prevention of congenital toxoplas- 

mosis (letter) [Frenkel] 956, (reply) (Koskiniemi] 957 (Se) 

+ Immunity to measles in large population of varying age: 

significance with respect to vaccination [Braunstein] 296 


) 
.. Six children with lead poisoning [Friedman] 1039 (Se); cor- 
rection, 1301 (De) 
Massachusetts 
Siedding-related injuries in children (letter) [Dershewitz] 
,  1071(00) 
*: Maternal Behavior 
‚ Persistent perceptions of vulnerability following neonatal 
jaundice up (Fe) 
* Maternal-Fetal Exchange 
Crack cocaine: new danger for children [Heagarty] 756 (Jy) 
Neonatal nasal obstruction associated with methyldopa 
treatment during pregnancy (letter) [Le Gras] 143 (Fe) 
Placental transfer of flecainide (letter) [Palmer] 144 (Fe) 
Rate of transmission of human immunodeficiency virus type 
l infection from mother to child and short-term outcome of 
neonatal infection: results of prospective cohort study 
[Andiman] 758 (Jy) 
Respiratory pattern abnormalities and prenatal cocaine ex- 
posure (letter) [Hunt] 138 (Fe) 
Maternal Heaith Services 
Maternal abuse of cocaine and heroin (letter) [Maynard] 520, 
(reply) [Durand] 521 (My) 
Maternal Welfare 
Maternal psychological stress/depression and low birth 
weight: is there relationship? [McAnarney] 789 (Jy) 
Pediatricians’ attitudes concerning motherhood during resi- 
deney [Balk] 770 (J p ; 
` Pregnancy during pediatric residency: attitudes and compli- 
cations [Klevan] 767 (Jy) 
Who will speak for working mothers? [Heins] 755 (Jy) 
Measies 
Immunity to measles in large population of varying age: 
significance with respect to vaecination [Braunstein] 296 


) 

Measles-- United States, first 26 weeks, 1989, leads from 
MMWR, 459 (Ap) 

Measles Vaccine 

Measles immunization in children with clinical reactions to 
egg protein [Kemp] 33 (Ja) 

New combined trivalent live measles (AIK-C strain), 
mumps (Hoshino strain), and rubella (Takahashi strain) 
vaccine: findings in clinical and laboratory studies [Maki- 
no] 905 (Au) y 

Skin testing prior to measles vaccination for egg-sensitive 
patients [Stiehm] 32 (Ja) 

Meconium 

Neonatal small left colon syndrome [Al-Salem] 1273 (No) 

Mediastinal Neoplasms 

Thymic hemangioma [Niedzwiecki] 1149 (Oc) 

Medica! Devices see Equipment and Supplies 

Medical History Taking 

Pediatricians knowledge and practices regarding parental 
use of aleohol [Greer] 1234 (No) 
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Medical Staff, Hospital 

Failure to recognize fetal alcohol syndrome in newborn 
infants [Little] 1142 (Oc) 

Infant care review committees: response to federal guide- 
lines ise. 778 (Jy) 

Medicare see Health insurance for Aged and Disabled, 
Titie 18 

Meningitis 


Aseptic meningitis associated with administration of tri- _ 


ae and sulfamethoxazole (letter) [Auxier] 144 

"e 

Bacteremia in an ambulatory setting: improved outcome in 
children treated with antibioties [Woods] 1195 (No) 

Bacterial meningitis in older ehildren [Bonadio] 463 (Ap) 

Cerebrospinal fluid prostaglandins, interleukin 1 beta, and 
tumor necrosis factor in bacterial meningitis: clinical and 
laboratory correlationa in placebo-treated and dexameth- 
asone-treated patients [Mustafa] 883 (Au) 

Detection of interleukin 1 beta but not tumor necrosis fac- 
tor-alpha in cerebrospinal! fluid of children with aseptic 
meningitis [Ramilo] 349 (Mr) 

H influenzae meningitis in older children (etter) [Wood] 
1287 (De) 

Informed consent for lumbar puncture: an alternative (let- 
ter) [Avner] (reply) [Botkin] 272 (Mr) 

Meningitis, Aseptic see Meningitis 

Meningitis, Haemophilus 

Nontypeable Haemophilus influenzae meningitis in adoles- 
cent (letter) [Visconti] 517 (My) 

Mental Disorders 

Brain injuries among infants, children, adolescents, and 
ied arme [Kraus] 684 (Je) 

Mental Health Services 

Causes, impact, and pear of childhood injuries in 
United States: childhood suicide in United States [Ho- 
linger] 670 (Je) 

Menta! Retardation 

Acrodysostosis [Butler] 577 (My) 

nt B: genetics and litogens Hecht] 157 (Fe) 


A 
Children of mentally retarded parents [Accardo] 69 (Ja) 


6-Mercaptopurine 


‘Diurnal variation in the pharmacokinetics and myelotoxicity 


of mercaptopurine in children with acute lymphocytic 
leukemia [Koren] 1135 (Oc) i 
Mercury ; 
Ingestion of mercury from broken thermometer [Martijn] 
05 (Fe) l 


Mesenchymoma : 

Oculocerebrocutaneous syndrome? (letters) [Gorlin, Cleri- 
euzio] (reply) [Levkoff) 750 (Jy) 

Mesenterlc Cyst 

Mesenteric cyst with hemorrhage [Gallagher] 793 (Jy) 

Mesoporphyrins see Porphyrins 

Metabolic Clearance Rate 

Acute changes in renal function associated with deferoxa- 
ong therapy (letter) [Li Volti] 1069 (reply) [Koren] 1070 


(Oc 

Metabolic Detoxication, Drug 

Acute poisonings among adolescents and young adults with 
anorexia nervosa [Woolf] 786 (Jy) 

Metalloporphyrins 

Metalloporphyrin-enhanced photodegradation of bilirubin 
in vitro [Vreman] 590 (My) 

Motapiasia 

Effect of 100% oxygen on propagation of tracheobronchial 


injury during high-frequency and conventional mechani- 
eal ventilation (Wiswell 560 (My) 

Plastic or cast bronchitis? (letter) [Bowen] (reply) [Pérez- 
Soler] 1075 (Oc) 

Metatarsal Bones 

Diagnosis and treatment of ankle sprains: review [Hergen- 
roeder] 809 (Jy) 


Methemglobinemia 

Acquire rs IDE the relationship of cause to 
course of illness [Avner] 1229 (No) 

Methyldopa 

Neonatal nasal obstruction associated with methyldopa 
treatment during pregnancy (letter) [Le Gras] 143 (Fe) 

Metronidazole 

Antibiotic-associated pseudomembranous colitis (letter) 
[0h] 526 (My) 

Michigan 


DS eroa in child care for sick children [Desguin] 190 


(Fe) 
Micrognathism 
Physical features of Prader-Willi syndrome in neonates 
[Aughton] 1251 (No) y 
Middle Ear Ventilatlon 
Trends in medical visits and surgery for otitis media among 
Ni [Croteau] 535 (My) 


Determinants of milk flow m nipple units: role of hole 
size and nipple thickness [Mathew] 222 (Fe) 

Gastrointestinal milk intolerance of infancy (letters) [Wen- 
ner, Pettei, Jones] 15, 16 (replies) [Berezin] 17 (Ja) 

Milk flow and E hole size (letter) [Schindler] (reply) 
[Mathew] 1074 (Oc) 

Milk, Human 

Caleium retention from milk-based infant formulas, whey- 
hydrolysate formula, and human milk in weanling rhesus 
monkeys [Rudloff] 360 (Mr) 

Minerals 

Follow-up of calcium and phosphorus homeostasis in pre- 
term infants who are not extremely ill (letter) [Decsi] 
(reply) [Pittard] 1183 (No) 

Minnesota 

Herpes gladiatorum at high school wrestling camp Mirme- 
sota, leads from MMWR, 530 (My) 


` 


Minority Groups 
auses, impact, and poorer anity of childhood injuries in 
United States: childhood suicide in United States [Ho- 

linger] 670 (Je) 

Childhood injuries in United States [Certer for Environ- 
mental Health and sary Control] 627 (Je) 

Miscarriage see Abortion 

Monitoring, Ambulatory Electrocardlographle see Elec- 
trocardiography, Am m 

Mon Rhesus see Macaca Mulatta 

Morbidity 

Brain injuries among infants, children, adolescents, and 
young adults [Kraus] 684 (Je) 

Causes, cost, and prevention of childhood burn injuries 
[McLoughlin] 677 (Je) 

Causes, impact, and ee of childhood injuries in 
United States: childhood suicice in United States [Ho- 

linger] 670 (Je) 

Childhood drowning and near-drowning in United States 
[Wintemute] 663 de) 

Childhood injuries in United Stazes [Center for Environ- 
mental Health and Injury Control] 627 (Ja) 

Childhood injuries in United States: mortality, morbidity, 
and cost [Guyer] 649 (Je) 

Childhood motor vehicle occupant injuries [Agran] 653 (Je) 
[Agran] 653 (Je) 

Health and hospital readmissions of very-low-birth-weight 
and normal-birth-weight children [Kiteren] 213 (Fe) — 
Infection after farm machine-relatad injuries in children and 

adolescents [Brennan] 710 (Je) 

Violent death and injury in US children and adolescents 
[Christoffel] 697 (Je) 

MORBIDITY AND MORTALITY REPORT 

Leads from MMWR, 27 (Je), 151 (Fe), 279 (Mr), 469 (Ap), 
529 (My) Y 

Mortality . 

Brain injuries among infants, children, adolescents, and 
young adults [Kraus] 684 Je) 

Causes, cost, and prevention of childhood burn injuries 
[McLoughlin] 677 (Je) 

Causes, impact, and preventability of childhood injuries in 
United States: childhood suicide in United States [Ho- 
linger] 670 (Je) 

Chil pen injuries in United States: eurrent status of 
problem, potential interventions, and future research 
needs [Rivara] 692 (Je) 

Childhood deaths from toy balloons [Ryan] 1221 (No) 

Childhood injuries in United Stazes [Center for Environ- 
mental Health and Injury Control] 627 (Je) 

Childhood injuries in United States: mortality, morbidity, 
and cost [Guyer] 649 (Je) i 

Childhood ue in United States: priority issue [Rodri- 
guez] 625 (Je) 

Childhood lawn dart injuries: summary cf 75 patients and 
patient report [Sotiropoulos] 98) (Se) ` 

Childhood motor vehicle occupant injuries [Agran] 653 (Je) 

Pediatric extracorporeal membrzne oxygen: the time for 
anecdotes is over [Vernon] 855 (Au) 

Pertussis in hospitalized children [Gan] 1130 (Oe) 

Statistical interpretation of multiple comparisons and sam- 
ple size (letter) [Anbar] 751 (J Y 

Violent death and injury in US children and adolescents 
[Christoffel] 697 (Je) 

Mosaicism 

Transient myeloproliferative disorder of Down type in nor- 
mal newborn [Ridgway] 1117 (Oc) 

Trisomy 8/mosaie syndrome [Buttross] 507 (Ap) 

Mothers 

Comparative heights of mothers and fathers whose children 
are short [Rohn] 995 (Se) 

Effect of marginal maternal zinc intake on zine absorption 
and growth of 3-September-old infant rhesus monkeys 
[Lónnerdal] 1007 (Se) 

Just like Mommy (letter) [Balk] 1076 (Oc) 

Maternal psychologieal stress/depression and low birth 
weight: is there relationship? [McAnarney] 789 (Jy) 

Pediatricians attitudes concerning motherhood during resi- 
dency [Balk] 770 (Jy) 

Profile of mothers giving birth to infants with congenital 
rubella syndrome: assessment of risk factors [Kaplan] 118 


a 

Reactions of mothers and medical professionals to a film 
about Down syndrome [Cooley] 1112 (02) 

Reading a thermometer by use of temperature zones 
[Baneo] 1011 (Se) 

Trends and implications of women in pediatrics [Kappy] 173 


(Fe) 

Who will speak for working mothers? [Heins] 756 (Jy) 

Motion Pictures 

Reactions of mothers and medieal professionals to a film 
about Down syndrome [Cooley11112 (Oc) 

Mucocutaneous Lymph Node Syndrome 

Diagnostic guidelines for Kawasaki disease [American 

eart Association Committee on Rheumatic Fever, En- 

docarditis, and Kawasaki Disease] 1218 (No) 

Kawasaki disease presenting with thrombocytopenia (let- 
ter) [Krowchuk] 19 (Ja) 

NEL shedding in Kawasaki syndrome (letter) [Pilapil] 142 


(Fe) 

Platelet count in Kawasaki syndrome (letter) [Barton] 617 
(reply) [Krowehuk] 618 (Ze) 

Muitivarlate Analysis 

P values [Brown] 493 (Ap) 

Mumps Vaccine 

New combined trivalent live measles (AIK-C strain), 
mumps (Hoshino strain), and rubella (Takahashi strain) 
vaccine: findings in clinical and laboratory studies [Maki- 
no} 905 (Au) 


Subject Index 


Muscle yy Lorea 

Physical features of Prader-Willi syndrome in neonates 
[Au hton] 1251 (No) 

Muscle, Smooth 

Congenital smooth muscle hamartoma: prevalence, clinical 

y Bu and follow-up in 15 patients Evalnor] 782 (Jy) 
uscies 

m Aw and eating behavior in adolescent boys [Moore] 


Nes ERN power test in neuromuscular disease: feasibil- 


ity and reliability [Tirosh] 1083 (Oc) 
Myeloperoxidase 
In myeloperoxidase deficiency (letter) [Coc- 


Myeloproliferative Disorders 
TE myeloproliferative disorder of Down type in in nor- 
mal newborn Ridgway] 1117 (00) 
Myocardial Contraction 
ET responses ta exercise in childhood [Braden] 
0 


Nail poner in Kawasaki syndrome (letter) Eten) 142 


(Fe 

Nasal Obstruction 

Neonatal nasal obstruction associated with ehe 
treatment durma pregnancy (letter) [Le Gras] 143 (Fe) 

Nasopharyngeal Diseases 

Invasive disease due to vm d resistant Streptococcus 
pneumoniae in a Houston, day care center [Rauch] 
923 (Au) 

Nasopharyngeal Neoplasms 

Nasopharyngeal teratomas [Downing] 795 (J y: 

Natlonal institutes of Health (US) 


Academic missions of division chiefs in pediatric eid 


ments: I. division chief as an administrator [Fiser] 88 
Division chief as a teacher of adults [Daeschner] 891; II. 
Division chief as a director of fellowship trainin [Staple- 
pai 893; IV. Division chief as a developer of research 
ina pediatric division [Chesney] 895 (Au) 
Near Bro rowning 


ood drowning and near-drowning in United States 


[Wintemute] 663 (Je) 
ildhood injuries in United States [Center for Environ- 
mental Health and Injury Control] 627 (Je) ^ 
Nebulizers and Vaporizers 
Safe home use 
M eal 20, (reply) [Newcomb] 21 (Ja) 
ecro 
N um granulomatosis of PERS in chronic granuloma- 
tous disease de (letter) [Atlas} 14 (Ja) 
Nelsseria gonorrhoeae 
Gonocoecal conjunctivitis in prepubertal children [Lewis] 
546 (My) 
Neisseria meningitidis 
Bacterial nl in older children [Bonadio] 463 (Ap) - 
Neonatal Screening 
Calculation of a specificity (letter) [Piper] 958, 
(reply) [Harris] 959 


Comparison of chromogen test strip (Chemstrip bG) and , 


serum glucose values ia in newborns | Holtrop] 183 (Fe) 
Diagnosis, incidence, and prevention of congenital toxo opas 

mosis (letter) [Frenkel] 956, (reply) [Koskiniemi] 957 (Se) 
Does breast-feeding protect h thyroid infant whose con- 


dition is dimos by newborn screening? [Rovet] 319 . 


Newborn screening for hemoglobinopathies in Colorado: 
first 10 years [Githens] 466 (Ap 

Phenylketonuria screening tests Mor American children born 
outside United States (lezter) [Fisch] 618 (Je) 

Sereening of newborns for sickle cell disease: when is an 
infant “lost to follow-up"? [Miller] 1343 (De) 

Neonatology 

Limiting treatment for extremely yu low-birth- 
weight infants en to 750 g) p [Young] 549 (My) 


Neonatology and residency TOS enough is enough (let- 
ter) [Winter] (reply) (Bedrick] 

Neonatology blues (letter) [Di E 180 (No) 

Neonatology in od curricula: how much is too much? 
[Bedrick] 159 (Fe) . 

Nephroblastoma 


Reticulated mottled pattern over face; Klippel-Trenaunay 
syndrome; proximal focal femoral deficiency; hemihyper- 

En phy of right lower limb (Elhassani] 207 (Fe) 

Nephrotle Syndrome 

Use of os ia converting enzyme inhibitors for treat- 
tment of focal N glomerulosclerosis (letter) T di 
water] 522 (M. 

Nerve Compression Syndromes 

Limp associated with peripheral neuropathy secondary to 
car seat. misuse (etter) | apidus] 617 (J De) 

Neural Tube Defects 


Malo ua EA neurologic malformations: 17-year survey’ 


igwell]61 (Ja) 

Neurolmmodulation 

Neuromediated myeloperaxidase deficiency (letter) [Coe- 
chi] 746 ( en 

Neurologe anifestations 

Cerebrospinal fluid pouagan andins, interleukin 1 beta, and 
tumor necrosis factor terial meni ros pes clinical and 
laboratory correlations in placebo-treated and dexameth- 
asone-treated patients [Mustafa] 883 (Au) 

Childhood drowning and near-drowning in United States 
[Wintemute] 663 (Je) 

Hemorrhagie shock and er.cephalopathy: clinical definition 
of a catastrophic syndrome in infants [Chaves-Carballo] 
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compressor-driven nebulizer (letter) ' 


* Social and medical 


1079 (Oc) 

Magnetic resonance imaging of brain in infants and children 
before and r cardiac surgery: prospective study 

N se ST a heart hildren: ‘irri- 
eurologie elae o ape surgery in c n: 
tating question’ [Ferry] 369 (Mr) . 

Seizures in course of hepatitis A (letter) [Dollberg] 140 (Fe) 

Neuromuscular Diseases 

New muscle power test in neuromuscular disease feasibil- 


.* ity and reliability [Tirosh] 1083 Oe 

Transient chan fthe brai 

_ Transien ne appe ces ofthe brain 
ter) [Welch] (reply) 


following onary bypass (let: 
[McConnell] SUN (No) 

Neuropsychological Tests 

Calculation of wis] 959 (Ge). and specificity (etter [Piper] 958, 


(reply) | Gert 959 ( 

nergy intake , and development in ventilated 

vy lonia eit ht infants with and without broncho- 

pulmonary dysplosa [Davidson] 553 (My) 
Neurodevelopmental rfornance of very-low-birth- 


weight infants with mild periventricular, intraventricular _ 


Poorrkago: outcome at b to 6 years of age [Lowe] 1242 


| Valine, isoleucine, and Mine: new treatment for phenylke- 


tonuria [Berry] 539 

Neuroradiography 

Asymptomatic NM THE infection: audio- 
logie, neuroradiologie, and neurodevelopmental abnor- 
malities during the frst year [Williamson 1365 (De) 

HONOR gey 

ypothalamic hamartomas and sexual recocity: evaluation 

Hypo treatment options [Starceski] 225 (Fe) 

Neutrophils 

Neuromediated myeloperoxidase ee Getter) [Coc- 
chi] 746 (Jy) 

New York 

i D regulation of sesion i. conditions: 1 

ore [Daigler] 799 (Jy) 
New York 


Congenital ipie —New York City, 1986-1988, leads from 


Nipples 866 Braa 
Nomenclature 
ne " ieee shock and ence alle syndrome 
ba ined Sori > {Corrigan 1077 (Oc) 
Henri 8 and encephalopathy: clinical definition 
: O phic syndrome in infants [Chaves-Carballo] 
c 
Plastic or east bronchitis? (letter) [Bowen] (reply) [Pérez- 
Soler] 1075 (Oc) > 
Norepinephrine 
Respiratory pattern abnormalities and pe cocaine ex- 
ud posure (letter) [Hunt] 138 (Fe) 


Gowning ona postpartum ward fails to decrease colonization 
in the newborn infant [Birenbaum] 1031 (Se) - 

Nosocomial Infections see Cross infection 

Nucleoside Deaminases . 

Update on the immunodeficiency diseases [Hong] 983 (Se) 

Nurse Practitioners 

Neonatology and residency training: oo is enough (let- 
ter) [Winter] (reply) [Bedrick] 953 (Se) : 

ted gardi d edical 

itudes regardin en Y Ed uring m pro- 

cedures (letter) [Merritt] Yos 

Reactions of mothers ‚and es professionals to a film 
about Down syndrome [Cooley] 112 (Oc) - 

Nutritlon Assessment 

Cystic Fibrosis Foundation guidelines for patient services, 
evaluation, and monitoring in cystic fibrosis centers [Cys- 
tie Fibrosis Foundation Je Committee and Guide- 
lines Subcomittee] 1311 (De) 


Nutrition Disorders 
problems in children of herois addicted 
parents: a study ofr 75 > patients [Casado-Plores] 917 (Se) 


O 
Obesity 


‘Growth in obese children treated for obesity [Epstein] 1360 


(De) 
Management of cardiovascular disease risk factors in chil- 
d A aus survey of primary care physicians [Kimm] 
Object Attachment 
Concurrent habits: what would Linus do with his blanket if 
his thumb-sucking were treated? {Friman} 1316 (De) 
pastos Variation [Yager] ne 00 
oma scales in pediatric practice r 1 (Oc 
Obstetrics " po 
Failure to reco fetal alcohol syndrome in newborn 
infants ur 1142 (Oc) 
Occult B 
Cen al milk intolerance of infancy (letters) [Wen- 
ner, Pettei, Jones] 15, 16 (replies) [Berezin] 17 (Ja) 


` Occupational Health 


Childhood injuries in United States [Center for Environ- 
mental Health and Injury Control] 627 (Je) 

Machines and microbes: still serious ne to youths on 
farm [Rhodes] 707 (Je) 


Occupational Health Services 


Immunity to measles in large population of varying a 
a with respect to vaccination (Braunstein) 


Ohio : 
Childhood injury mortality in Ohio, 1979 to 1986: setting 
priorities for prevention [Hopkins] 79 (Ja) © 


Opportunistic infections 

o ee study of 94 symptomatic infants with perina 
aequired human immunodeficieney virus i ection: 

evidence for a bimodal expression of clinical 'and biological 
symptoms [Blanche] 1210 (No) 

Oral Rehydratlon Therapy see Fluid Therapy 

Organization and Administratlon 

Academic missions of division chiefs in pediatric de 
ments: I. division chief as an administrator [Fiser] 889, II. 
Division chief as a teacher of adults [Daeschner], [m TII. 
‚Division chief as a director of fellowship Bean [Staple- - 
ton] 893; IV. Division Esch aa deg c (u INT 
programs in a pediatric division [Chesney u 

Orthomyxoviruses Type A 

Live attenuated and inactivated influenza vaccine in | school- 
age e children [Gruber] 595 (My) 

Orthomyxoviruses Type B 

Live attenuated and inactivated influenza vaccine. in sehool- 
ape e children [Gruber] 595 (My) 

Orthopedic Equipment 

TE bone cyst i in osteogenesis imperfecta [ood] 


Osclllometry 
Differences in blood pressure levels obtained by ascultatory 
and oscillometric methods [Weaver] 911 (Au) >. 
Osler-Hendu Disease see Telanglectasla, Hereditary 
Hemorrhagic 
Osteochondrodysplasias : 
Diagnostic oe and syndromal associations of short tra- 
ea with bronchial intubation [Wells] 1369 (De) 
Osteogenesis imperfecta ' 
E ; rad cyst in osteogenesis imperfecta [Goodman] 
u 
Osteopenla see Bone Diseases, Metabolic 
Otitis Media . 
Bacteremia in an ambulatory settin Sa t roved outcome in . 
children treated with antibiotics ] 1295 (No) i 
Infectious conditions in day.care: there is more than enteri- 
tis and rhinitis (letter) [Fosarelli] 955 (Se) 
Measles— United States, first 26 weeks, 1989, leads from 
MMWR, 459 (Ap) 
> hylaxis of recurrent acute otitis media and middle-ear 
ion: en of amoxicillin with sulfamethoxazole 
and trime rn Tons 143: 1414 (De); correction 
[Fulginiti] 144: 1180 (No) 
Trends in medical visits and surgery for otitis media among 
children [Croteau] 535 (My) 
Ottis Media with Effusion ` 
E hylaxis of recurrent acute otitis media and middle-ear 
jon: comparison of amoxicillin with sulfamethoxazole 
and trimeth ofr im [Prindipi) 143: 1414 (De); correction 
1180 (No) 
mr. or Drugs see Drugs, Nonprescription 


gen 
Toxic effects associated with the administration of deferaxa- 
mine in the premature baboon with hyaline membrane ' 
uen: eng] 915 (Au) 
Carlos Consumption 
DAE responses to exercise in childhood {Braden} 


oxygen i inhalation Therapy 
Effect of 100% oxygen on propagation of rache 


injury during hi ueney and conventional mechani- 
cal ventilate iswell 560 (My) 
Home oxygen 


administration and pk a y of premazurl- 

ty: survey of 1988 practices (letter) [Phelps] 141 (Fe) 

Oxygen Partial Pressure Determination see Blood Gas 
Monitoring, Transcutaneous 


P 


rec Cardiac, Artificial see Cardiac Pacing, Artificial 


une regarding parental presence during medical pro- 
cedures (letter) errit] 270 (Mr) 
Palpation 


Physical examination for ‘initial evaluation’ of hypertrophic 
pyloric stenosis (letter) [Shaw] 139 (Fe) 

Pancreatic Diseases 

Obstru annular pancreas [Marsh] 505 (Ap) 

Paplllomaviruses 

“op acuminata in pediatric population [Boyd] 817 ` 


Efect of 100% oxy er on propagación of tracheobronchial 
injury during ht and conventional meeaani- 
cal ventilation i 560 y 

Toxic effects associated with the aimara of deferoxa- 
mine in the premature baboon with hyaline membrane 
~ disease Ideliemas] 915 (Au) 

Paralysis 

Poliovirus vaccine policy ie [Bader] oe [Katz] 453 


(Ap) 
Parent-Child Relatlons - 
Children’s eran Te habits and family environ- 
ment [Taras] 357 (Mr 
Life after residen M priorities in pediatric profes- 
sional life [Boyce 858 (Au) 
Social and medical problems in children of heroin-addicted 
5 parcate; a study of 75 patients [Casado-Flores] 977 (Se) 
arents 
Attitudes regarding parental presence during medical pro- 
cedures (letter) Merritt] 270 (Mr) 
Attitudes toward bicycle helmet ownership and use by 
snes a Children DiGuisepp 83 (Ja) 
Children of mentally retarded parents [Accardo] 69 (Ja) 
Comparative heights of mothers and fathers whose children 


Subject Index 1393 


are short [Rohn] 995 (Se) 

How bieyele-related injuries change bicycling practices in 
children [Nakayama] 928 (Au) 

Informed consent for lumbar puncture: an alternative (let- 
ter) [Avner] (reply) [Botkin] 272 (Mr) 

Parental attitudes and knowledge of child safety: national 
survey [Eichelberger] 714 (Je) 

Pediatriciang knowledge and practices regarding parental 
use of alcoho! (Greer? 1234 X o) 

de vaccine myth dies [Fulginiti] (reply) [Asnes] 860 

u 

Sereening of newborns for sickle cell disease: when is an 
infant “lost to follow-up”? [Miller] 1348 (De) 

Beattie children’s bicycle helmet campaign [Bergman] 727 

e 

Survey suggests education objectives to improve practice 
activities strong] 961 (Se) 

Parvovirus Infections 

Erythema infectiosum (‘fifth disease? exposure during 
pregnancy (letter) [Jones] 454 (Ap) 

Patient Advocacy 

Limiting treatment for extremely premature, low-birth- 
weight infants (500 to 750 g) [Young] 549 (My) 

Patient Care Team 

Management of diabetes in pediatric resident clinics (letter) 
[Brouhard] (reply) [Golden] 455 (Ap) 

Patlent Compliance . 

Effects of unrestricted diet on mild infantile diarrhea: prac- 
tice-based study [Margolis] 162 (Fe) 

Patient Education 

Adolescent sequired immunodeficiency syndrome: para- 
digm for training in early intervention and care [Hein] 46 


a 

Cystic Fibrosis Foundation guidelines for patient services, 
evaluation, and monitoring in cystic fibrosis centers [Cys- 
tic Fibrosis Foundation Center Committee and Guide- 
lines Subcomittee] 1311 De) 

Patlent Isolatlon 

Use of hygiene, cohorting, and antimicrobial therapy to 
control outbreak of shigellosis [Hoffman] 219 (Fe) 

Patient Readmission 

Health and hospital readmissions of very-low-birth-weight 
and normal-birth-weight children [Kitchen] 213 (Fe) 

Patlents 

Dialogues with Henry (letter) [Anbar] 265 (Mr) 

Pediatrics 

Academic missions of division chiefs in pediatrie depart- 
ments: I. division chief as an administrator [Fiser] 889; II. 
Division chief as a teacher of adults [Daeschner] 891; ITI. 
Division chief as a director of fellowship Maine [Staple- 
ton] 893; IV. Division chief as a developer of research 
programs in a pediatric division [Chesney] 896 (Au) 

Agent B: geneties and litogens [Hecht] 157 (Fe) 

DC and publication of articles on childhood injuries [Ful- 

giniti] 625 (Je) 

Appointment vs anointment [Goetzman] 1291 (De) 

Attitudes regardin pure neue during medical pro- 
cedures (letter) [Merritt] 270 (Mr) 

Childhood injuries in United States [Center for Environ- 
mental Health and Injury Control] 627 (Je) 

Coma seales in pediatric practice [Yager] 1088 (Oc) 

Diagnosis and treatment of ankle sprains: review [Hergen- 
roeder] 809 (Jy) 

Eg workweek: residency friend or foe? [Bedrick] 

u 


Failure to recognize fetal alcohol syndrome in newborn 
infants [Little] 1142 (Oc) 

Good and effective teacher as perceived by pediatric resi- 
dents and by faculty Hilliard] 1106 (Oc) 

Is standard practice ‘standard’ in community pediatrics? 
(letters) [Bader, Jessee, Toll, Preston, Jones] 11-18, (re- 

ly) [Fulginiti] 13 (Ja) 

Life after residency: setting priorities in pediatric profes- 

sional life [Boyce 858 (Au) 


Management of cardiovascular disease risk factors in chil- 


rd a ae survey of primary eare physicians [Kimm] 

e " 

Neonatology and residency kart enough is enough (let- 
ter) [Winter] (reply) [Bedrick] 953 (Se) 

Neonatology blues (letter) [DiTraglia] 1180 (No) 

Neonatology in residency curricula: how much is too much? 
[Bedrick] 159 (Fe) 

Pediatric resident career day (letter) [Chesney] 1181 (No) 

Pediatricians want to be called Getter) [Baker] (reply) 
[Stickler] 139 (Fe) 

Pediatricians attitudes concerning motherhood during resi- 
dency [Balk] 770 (Jy) 

Pediatricians’ knowledge and es regarding parental 
use of alcohol [Greer] 1234 (No) 

Pregnancy during pediatric residency: attitudes and compli- 
ations Klevas] 767 (Jy) 

Remembrance and loose ends of controversies past [Fin- 
berg] 1188 (No) 

Reported practices of pediatric residents in the manage- 
oh ee cit hyperactivity disorder [Stancin] 

e 

Resident training in et ediatricians offices: not a 
financial drain [Sargent] 18 Do) 

Revised pediatric code card (letter) [Roekney] 272 (Mr) 

Stress in residency (letter) [Benjamin] 265, (reply) [Hoekel- 
man] 266 (Mr) 

Ten years of graduates evaluate a pediatric residency pro- 
gram [Taras] 1102 (Oc) 

Therapy—physical or otherwise--in cerebral palsy (letter) 
[Stine] 519, (reply) [Tirosh] 520 (My) 

Trends and implications of women in pediatrics [Kappy] 173 


(Fe) 
Unkindest cut [Storch] 533 (My) 
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What has become of the physical examination? [Wood] 963 


(Se 

Who will speak for working mothers? [Heins] 756 (J y) 

Peivic Inflammatory Disease see Adnexitis 

PeniciilinG 

Acute rheumatic re duration of secondary pro- 
phylaxis[Majeed]831(Jy)  . 

Penicillin G Benzathene see Penicillin G 

Penicillin, Phenoxymethy! 

Impetigo: current ety ae comparison of penicillin, 
e omycin, and cephalexin therapies [Demidovich] 
1318 (De) 

Penicillin V see Peniclilin, Phenoxymethyl 

Penlclilins 

Etiology and therapy of impetigo: reconsidered (letter) 
[Barton] 274 (Mr) 

Increasing antibiotic spectrum in treatment of impetigo 
(letter) [Bronfin] 274 (Mr) 

Penicillin tolerance and Feri one resistance of group A 


beta-hemolytic streptococci in Hawaii and the Philippines 
[Wittler] 587 (My) 

Percutaneous Administration see Administration, Cuta- 
neous 

Parfume 

Perfumes possibly perilous to pediatric patients (letter) 
[Silverman] (reply) [Scherger] 15 (Ja) 

Pariodicals 


Duplicate publication and related problems [Bier] 1293 (De) 

Parltonsillar Abscess 

Retropharyngeal abscess [Grosso] 1349 (De) 

Peroxidases 

Comparison of chromogen test stri Shakes bG} and 
serum glucose values m newborns fHoltrop] 183 (Fe) 

Persistent Common Atrioventricuiar Canal see Heart 
Septal Defects 

Personnel, Hospital 

Gowning on a postpartum ward fails to decrease colonization 
in the newborn infant [Birenbaum] 1031 (Se) 

Personnel Management 

Academic missions of division chiefs in pediatric depart- 
ments: L division chief ns an administrator [Fiser] 889; IL 
Division chief as a teacher of adults [Daeschner] 891; III. 
Division chief as a director of fellowship training [Staple- 
ton] 893; IV, Division chief as a developer of research 
programs in a pediatrie division [Chesney] 895 (Au) - 

Personnel Selaction 

Appointment vs anointment [Goetzman] 1291 (De) 

Pertussis sea Whooping Cough 

Pertussis Toxins 

Total serum IgE levels in children with pertussis [Torre] 290 


Pertussis Vaccine 

Pertussis in hospitalized children [Gan] 1130 (Oc) 

Eus vaccine myth dies [Fulginiti] (reply) [Asnes] 860 
u 

Bir ea vaccine policy (letter) [Bader] (reply) [Katz] 453 
p 


— Protective efficacy of the Takeda acellular pertussis vaccine 


combined with diphtheria and tetanus toxoids followin 
household exposure of Japanese children [Mortimer] 
(Au); clarification [Fulginiti] 1287 (De) : 

Petroleum 

Causes, cost, and prevention of childhood burn injuries 
{McLoughlin} 677 (Je) 

Extracorporeal membrane oxygenation for hydrocarbon as- 

iration [Scalzo] 867 (Au) 

B see Hydrogen-lon Concentration 
hagocyte Bactericidal Dysfunction 

Anti-Staphylococcus aureus IgE antibodies for diagnosis of 
hyperimmunoglobulinemia E-recurrent infection syn- 
drome in infancy [Lavoie] 143:1088 (Se); correction, 
144:176 (Fe) 

Pharmacokinetics 

Comparison study ofintraosseous, central intravenous, and 

eripheral intravenous infusions of emergency drugs [Or- 
owski] 112 (Ja) 

Diurnal variation in the pharmacokinetics and myelotoxicity 
of mercaptopurine in children with acute lymphocytic 
leukemia [Koren] 1135 (Oc) 

Pharyngitis 

Beta-hemolytic non-group A streptococci and pharyngitis 
(letter) [Cimolai] 452, (reply) [Hayden] 458 (Ap) 

Infectious conditions in care: there is more than enteri- 
tis and rhinitis (letter) [Fosarelli] 955 (Se) 

its time we eschew error, type II (letter) [Mauro] 620, 
(reply) [Hayden] 622 (Je) 

Presentation of false-negative test results (etter) [Lang- 
kamp] 137 (Fe) 

Tonsillopharyngeal tularemia: a reminder (letter) [Park- 
hurst 1070 ( c) 

Pharynx 

Retropharyngeal abscess [Grosso] 1849 (De) 

Phenylalanine 

Nonphenylketonuric nen aM [Lang] 
143:1464 (De); correction, 144:484 (A 

Yaline, iscleucine, and leucine: new treatment for phenylke- 
tonuria [Berry] 539 (My) 

Phenylkotonuría 

Nonphenylketonurie ALET i is acc [Lang] 
143:1464 (De); correction, 144:484 (A 

Phenylketonuria screening tests for American children born 
outside United States (letter) [Fisch] 618 (Je) 

Valine, isoleucine, and leucine: new treatment for phenylke- 
tonuria [Berry] 539 (My) 

Philippines 

Penicillin tolerance and erythromycin resistance of group A 
beta-hemolytic streptococci in Hawaii and the Philippines 
[Wittler] 587 (My) 


Phosphorus 

Follow-up of calcium and phosphorus homeostasis in pre- 
term infants who are not extremely ill (letter) [Decsi] 
(reply) [Pittard] 1183 (No) 

Photocoagulatlon see Light Coagulation 

Phototherapy i 

Metalloporphyrin-enhanced shotocegradation of bilirubin 
in vitro [C renian] 590 (My) 

Physical Endurance 

New muscle power test in neuromuscular cisease: feasibil- 
ity and reliability [Tirosh] 1083 (Ge) 

Physical Examination 

Diagnosis and treatment of ankle sprains: review [Hergen- 
roeder] 809 (Jy) j 

Genital and anal conditions eonfusec with child sexual abuse 
trauma [Bays] 1319 (De) 

Medical evaluation of abused and neglected children [Fla- 
herty]330 (Mr) 

Physical examination for "initial evaluation' of hypertrophic 
pyloric stenosis (letter) [Shaw] 139 (Fe) 

Physical features of Prader-Willi syndrome in neonates 

Aughton] 1261 (No) 
What has become of the physieal ezaminat:on? [Wood] 963 


(Se) 

Physical Fitness 

Associations between physical activity and physical fitness 
in American children [Pate] 1123 (Oc) 

Physical Therapy 

Therapy — physical or otherwise—in cerebral palsy (letter) 
[Stine] 519, (reply) [Tirosh! 520 (My) 

Physician-Patlent Relations 

Life after residency: setting priorizies in pediatrie profes- 
sional life [Boyce] 858 (Au) 

Limiting treatment for extremely premature, low-birth- 
weight infants (500 to 750 g) [Young] 549 (M y) 

Physicians 

Academic missions of division chiefs in pediatric depart- 
ments: I. division chief as an administrator [Fiser] 889; IT. 
Division chief as a teacher of adults [Daeschner] 891; III. 
Division chief as a director of fellowship training [Staple- 
ton] 893; IV. Division chief as 2 developer of research 

- programs in a pediatric division [Chesney] 895 (Au) 

Attitudes regar mt | presence during medical pro- 
cedures (letter) [Merritt] 270 (Mr: 

Being ‘just’ a husband can be fun (letter) [Sehidlow] (reply) 
(Stiehm] 854 (Au) 

Change and response to ehange [Fulginiti] 31 (Ja) 

Diagnosis for bicoastal husband (letter) “Nides] (reply) 
[Stiehm] 854 (Au) 

Good and effective teacher as perceived by pediatric resi- 
dents and by faculty (Hilliard) 1106 (Oc) 

House calls are here to stay (letter) [Siwek] 751 (Jy) 

Life after residency: setting priorities in pediatric profes- 
sional life [Boyce] 858 (Au) ; , 

Pediatriciang attitudes concerning motherhood during resi- 
dency [Balk] 770 (Jy) 

Pediatricians knowledge and practices regarding parental 
use ofalcohol [Greer] 1234 a 0) 

Pediatricians want to be eslled (letter) [Baker] (reply) 
[Stickler] 139 (Fe) i 

Reported practices of pediatric residents in the manage- 
O plas cit hyperactivity disorder [Stancin] 

e 

Resident training in community peciatriciang offices: not a 
financial drain [Sargent] 1336 (De) 

Stress in residency (letter) [B=njamin] 265, (reply) [Hoekel- 
man] 266 (Mr) 

M o become of the physical examination? [Wood] 963 

e 

Where are the junior investigators? Corrigan] 865 (Au) 

Physicians, Family 

Management of cardiovascular disease risk factors in chil- 
red a ades survey of primary care physicians [Kimm] 
967 (Se 

Survey suggests education objectives to improve practice 
activities [Strang] 961 (Se) 

Physicians’ Offices see Health Facilities 

Physicians, Women 

Being ust’ a husband ean be fun (letter) [Schidlow] (reply) 
[Stiehm] 854 (Au : 

ns for bicoastal husband (letter) [Nides] (reply) 
[Stiehm] 854 (Au) . 

Pediatricians attitudes concerning motherhood during resi- 
dency [Balk] 770 (J y) ; 

Pregnancy during pediatric residency: attitudes and compli- 
cations [Klevan] 767 (Jy) 

Trends and implications of women in pediatrics [Kappy] 173 


(Fe) 
gmo will speak for working mothers? [Heins] 755 (Jy) 


ca 

Blood lead, calcium status, and behavior in preschool chil- 
dren [Laraque] 186 (Fe) 

PICTURE OF MONTH 

Acrodyaostosis [Butler] 577 (My) 7 

N iin beiei, teratomas [Downing] 795 Cy). 

urs fulminans-like thrombotic sxin lesions in a newborn 
with eee (homozygous) protein C deficiency [Hart- 
man} 1353 (De) 

Reticulated mottled pattern over face; Klippel-Trenaunay 
syndrome; proximal focal femoral deficiency; hemihyper- 
trophy of right lower limb [Elhassani] 207 (Fe) 

Trisomy 8 mosaic syndrome [Buttross] 507 (Ap) 

Pitultary Hormone Releasing Hormones 

Hypothalamic hamartomas ard sexcal precocity: evaluation 
of treatment options [Starceski] 225 (Fe) 


Placebos 
Cerebrospinal fluid porq interleukin 1 beta, and 
tumor necrosis factor in bacterial meningitis: clinical and 


Subject Index 


laboratory correlations in erg and dexameth- 
asone-treated patients [Mustafa] 883 (Au) 

Placenta Diseases 

Origi rp sy palsy (letter) {Goodlin] 518, reply) 

aeye 

placenta insufficiency see Placenta Diseases 
asma 

High-dose intravenous gam-na globulin infusions in hemo- 
ly ic-uremic drome: preliminary b (letter) 
(Sheth] 268 am). 

Plasminogen 

Histidine-rich glycoprotein and plasminogen lasma levels 
in term and preterm newborns [Corrigan] 825 (Jy 

Plasminogen Activator inhibitors see Plasminogen n- 
activators. 

Plasminogen inactivators 

Histidine-rich glycoprotein and plasminogen TJ levels 
in term and preterm newborns [Corrigan] 

Platelet Count 

Failure of intravenous gammaglobulin for passive immune 
thrombocytopenia in neonate (letter) [Pesaresi] 624 (Je) 

Kawasaki disease presentirg with thrombocytopenia (let- 
ter) [Krowchuk] 19 (Ja) 

Platelet count in Kawasaki syndrome (letter) [Barton] 617 
(reply) [Krowehuk] 618 (Je 

bee s and Hahn 

dhood deaths from toy balloons [Ryan] 1221 (No) 

Childhood lawn injuries: summary of 76 patients and 
patient report [Sotiropoulos] 930 (Se) 

Lacerations in urban chi’drem: prospective 12-January 
study [Baker] 87 (Ja) 

Nintendo power (letter) [Corkery] 959 (Se) 

3-wheeled vehicle injuries in children [Ruddy] 71 (Ja) 

Toy ‘jack’ aspiration into hypopharynx [McWhorter] 34 


Use of anatomically correct dolls in the evaluation of sexual- 
ly abused children [Goldberg] 1334 (De) 
Pneumococcal Infections 
Invasive disease due to may resistant Streptococcus 
on ; moniae in a Houston, day care center [Rauch] 
u 


Pneumonia 
MUT OA 2 first 26 weeks, 1989, leads from 


Social and dedi problems in children of heroin-addicted 
Wood burs a study of 75 patients [Casado-Flores] 977 (Se) 
- eens stoves and lower respiratory tract infection 
American Indian children [Morris] 105 (a); ius 
490 (Ap) l 
Podophyllin 
Condylomata acuminata in pediatric population [Boyd] 817 


Gy 
Poisoning 
Acute poisonings among adolescents and young caluk with 
anorexia nervosa men (Sy) 
of childhood injuries in 


irons Tig wed an nip reventabii 
tates dhood suicide in United States [Ho- 
linger) 670 (J e) 


Clonidine poisoning in children (letter) [Wedin] 853 (Au). 
Remembrance and loose ends of controversies past [Fin- 
berg] 1188 (No) 
open ta 
Humoral immune response to en 1 oral poliovirus vaccine 
in children previously imm with enhanced potency 
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(MeLoughlin] 67? 
papa and p EET of ehildhood injuries in 
United tates: childhood suicide in United States [Ho- 
linger] 670 (Je) 

Child pedestrian injuries in United States: current status of 
problem, potential interventions, and future research 
needs [Rivara] 692 (Je) 

Childhood drowning and near-drowning in United States 
[Wintemute] 663 (Je) 

Childhood injuries in United States [Center for Environ- 
mental Health and mue Control] 627 (Je) 

Childhood lawn dart injurtes: summary of 75 patients and 
patient report [Sotiropoulos] 980 (Se) 

Lacerations in urban children: prospective 12 January 
study [Baker] 87 (Ja) 

jor AG et as) neurologic malformations: 17-year survey 


Violent ded Mie injury in US children and adolescents 
[Christoffel] 697 (Je) 

Sexually Transmitted Diseases 

Health objectives for nation progress toward achieving 1990 
objectives for nation for sexually transmitted diseases, 
leads from MMWR, 529 (My) 

Sexually Transmitted Diseases, Viral 


Condylomata acuminata in pediatric population [Boyd] 817. | 


dy. 
Shigella sonnel 
Use of hygiene, eohortin 
control outbreak of shigellosis [Hoffman] 219 (Fe) 
Shock, Hemorrhagic 


T in hemorrhagic shock and ence un apathy syndrome . 
c 


should be ‘h ' [Corrigan] 107 

Hemorrhagic s hock and encephalopathy: clinical definition 
of a catastrophic syndrome in infants [Chaves-Carballo] 
1079 (Oc) 

Shock, Septic 

Complete heart block in toxic shock syndrome (letter) (Mc- 
Mahon] 748 (Jy) 


Short Rib-Polydactyly Syndrome see Osteochondro- — 


dysplasias 
Sliver Nitrate 


Management of umbilical pronomi with eryocautery (let-' 


ter)[Sheth]146 (Fe) . 

$ ogren's Syndrome * 
Use of Saxon test as measure of saliva production in refer- 
ence population of schoolchildren [Stevens] 570 (My) . 
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ovirus infections in pediatric liver transplanta- - 


and NN therapy to: - 


- 


- Skin 
Oculocerebrocutaneous m (letters) [Gorlin, Cleri- - 


cuzio] (reply) [Levkoff) 760 ( 


- Physical features of Prado E syndrome in neonates - 


cy ewe 1251 (No) 
iseases ` 

ura fulminans-like thrombotic skin — inanewborn 
bles co nee ne protein C E uia [Hart- 


gs Skin M Mauleetations ` : 
s pact mottled ies over "ME Kiss treatin 


syndrome; proxima! focal femoral deficien ; hemihyper- 
hy of right lower limb [Elhassani] 207 ( e) 


gun eopiasms 


ngenital smooth muscle ha martoma: preval ence, clinical 
ing, and follow-up in 15 patients [Zvulunov] 782 (J y) 
n Tests 


Measles immunization in children with clinical reactions to 
egg protein [Kemp] 33 (Ja) 


* Skin Ben, prior to measles vaccination for egg-sensitive 


patients [Stiehm] 32 (Ja) 
Skinfold Thickness  . 
. Associations between physical activity and physical fitness 
EN ehildren 11123 (Oe) 
u 


Physical features of Prader-Willi syndrome in neonates 


Aughton] 1251 (No) 


yess Apnea Syndromes 


en ea, transient episodes of bradycardia, and periodic 
reathing in preterm infants [Hodgman] 54 (Ja) 
Smoking 


Causes, cost, and prevention of childhood burn injuries 


eal ert a ^d 1 doubl 
tte smo and adolescent pregnancy: double trou- 
Dia (MeAnarn e) 


1294 
: Current trends CDC criteria for anemia in children and 


"Trends in teenage 


childbearing-aged women, leads fram MMWR, 151 (Fe) 


i Management of cardiovascular disease risk factors in chil- 


vim 32 puel survey of primary care physicians [Kimm] 
Risk factors for adolescent cigarette smoking: Muscatine 
Study [Reimers] 1265 kng duin 0) Washingto 
smo ney: Was n 

State: 1984 through 1988 miens nm 


‘Social Adjustment 
. Social and medical problems in children of heroin-addicted 


parents: a study d 15 patients [Casado-Flores] 971 (Se) 
Soclal Change 
Being ‘just’ a husband can be fun (letter) [Sehidlow] (reply) 


[Stiehm] 854 (Au) 
dus and response to chan t1]31 (Ja) 
nosis for bicoastal hus retten [idest (reply) 
i a ehm] 854 (Au) 
, Sociali Conditions 


Crack cocaine: new danger for children [Heagarty] 756 (Jy) 

Social Environment 

Children’s television-viewing habits and family environ- 
ment [Taras] 357 (Mr) 

Home care for ventilator-dependent children: psychosocia! 
impact on the family [Quint] 1238 (No) 


_ Risk factors for adolescent cigarette smoking: Muscatine 


- Clinical Puey of cycle exercise for the p 


Study [Reimers] 1265 (No) 

Update on the immunodeficiency diseases [Hong] 983 (Se) 

Social Isolation 

Suicide attempts among adolescent aug users [Berman] 
310 (Mr) 

Soclal Problems 

Social and medical problems i in children of heroin-addieted 
parents: a study of 75 patients [Casado-Flores] 977 (Se) 


'Soclal Support see Soclal Environment 


Soclety for Pedlatric Research 

Call for abstracts (letter) 1069 et 1180 (No), 1287 (De) 

1990 annual meeting, May 7-10, 1990, Anaheim, CA, pro- 
gram 413-414 (A y 


Socloeconomic ee 


Causes, im ry hina and preventability of childhood injuries in 
+, United childhood suicide in United States [Ho- 


linger] 610 (J e) 

estrian i injuries in United States; current status of 
problem, potential interventions, and future research 
needs [Rivara] 692 (Je) 


‘Effect of Penn lactation counseling on duration of 


breast- in low-income women em] 471(Ap) 

pranan of infant car seat program in low-income commu- 

[Robitaille] 74 (Ja) 

J att e Mommy poe ae 1076 (Oc) 

P values [Brown] 493 

Parental attitudes and SE owiedge of child safety: national 
survey [Eichelberger] 714 (Je) 

Racial, social and environmental risks for childhood asthma 
[Weitzman] 1189 (No) 

Reading a thermometer by use of temperature zones 
Banco] 1011 (Se) 


‘Violent death and injury in US children and ‘adolescents 


[Christoffel] 697 (Je) 


_ Sodium 


Remembrance and loose ends of re past [Fin- 
berg] 1188 {No} 
Serum sodium concentration and intraventricular hemor- 
„age i in See infants [Lupton] 1019 (Se), 
Som 


sen € assess- 

Ux of growth hormone release in n ron [Sep] 998 

Linear growth response to exogenous wth hormone i in 
children with shat stature [Schwartz 1092 (09^ 


Space-Time used 
Clusters or clustering of Henoch-Schönlein purpura (letter) 


Increasi 


5 [Nielsen] (reply) [Farley] 620 (Je) 


Seal and medical problems in children of heroin-addicted 
parents: a study of 75 patients [Casado-Flores] 977 (Se) 

Specialties, Medical 

Academic missions of division chiefs in pediatric p: 
ments: I. division chief as an administrator [Fiser] 
Division chief as a teacher of adults [Daeschner] 891; Hr 
Division chief as a director of fellowship training [Staple- 
ton] 893; IV. Division chief as a developer of research 
programs in a pediatric division[Chesney]895(Au) — 

an lee eye in pediatric residency training 

erg] 497 (Ap) 

M beim of diabetes in pediatric resident clinics (letter) 
[Brouhard] (reply) [Golden] 455 (Ap) 

Ten years of graduates evaluate a pediatric residency pro- 

[Taras] 1102 (Oc) 


Spina Bifida 
: Majo oe TED neurologie malformations: 17-year survey 


iswell] 61 (Ja) 
Spinal Cord Neoplasms 
Congenital astrocytoma in cervical spinal cord (letter) 
memoto] 744 (Jy) 
Spinal Puncture 
Informed consent for lumbar puncture: an alternative (let- 
ter) [Avner] (reply) [Botkin] 272 (Mr) 
Splramycin 
Congenital toxo lasmosis (letter) [Toxoplasmosis Study 
Group] 619 (J ay 
Splrometry 
CR in children following empyema [Redding] 
De 


tizing granulomatosis of spleen in chronic granuloma- 
st = (letter) [Atlas] 14 (Ja) 
orts 
ildhood i une in United States: mortality, morbidity, 
d cost [Guyer] 649 (Je) 
Use of anabolic steroids in high school students [Terney] 99 


(Ja) 

SPORTS MEDICINE 

Associations between physical activity and physieal fitness 
in American children [Pate] 1123 (Oc) 

rg responses to exercise in childhood [Braden] 

o 

Diagnosis and aia of ankle sprains: review [Hergen- 
roeder] 809 (J 

v of sies ER in high school students [Terney} 99 


( 

Weight-training injuries in adolescents [Risser] 1015 (Se) 

Sprains and Strains 

Diagnosis aud and etal of ankle sprains: review [Hergen- 
roeder] 809 Gy 

aga injuries in adolescents [Risser] 1015 (Se) 

Increased airway u levels in infants with severe 
bronciopalmon monary dysplasia [Mirro] 160 (Fe) 

Staphylococcal infections 

Extra hospital stay and antibiotie usage with nosocomial 
coagulase-negative staphylococcal bacteremia in 2 neona- 
tal intensive care unit populations [Freeman] 324 (Mr) 

Gowning on a postpartum ward fails to decrease colonization 
in the newborn infant [Birenbaum] 1031 (Se) 


or M sir 
Urinary tract symptoms and "xd tract infection follow- 
ing e Sp ra abuse [Klevan] 242 (Fe 
re dci oi aureus 
taphylococcus aureus IgE antibodies for diagnosis of 
ie eea o ONNA E-recurrent infection syn- 
drome in infancy [Lavoie] 143:1038 (Se); correction, 
Etiolo E ai di of idered (letter) 
ology an erapy of impetigo: reconsidered (letter 
[Barton] 274 (Mr) 
ne o: current etiolo 
mycin, and cep 
1313 (De) 


and comparison of penicillin, 
exin therapies [Demidovich] 


antibiotic spectrum in treatment of impetigo 
(letter) [Bronfin] 274 Mtr) l r 
Staphylococcus epidermidis 
Percutaneous central venous catheterization: three years 
experience in a neonatal intensive care unit [Chathas] 
0 


State Government 
Surveillance a QE States, leads from 
Ja 

Statistics” 

Its time we eschew error, type II (letter) [Mauro] 629, 
(reply) ed 622 (Je) 

P values [Brown]493 (Ap) ` 

Sterilization 

Use of hygiene, cohorting, and antimicrobial therapy to 
control outbreak of shigellosis [Hoffman] 219 (Fe) 

Steroids 

Gonadal steroids- and somatic growth (letter) [Morrison] 
gone on [Campos] 272 (Mr) 

Anabolic see Anabolic Stercids 


Subir see Fetal Death 

Streptococcal infections 

Acute rheumatic pol u duration of secondary pro- 
payo [Majeed]831 (Jy) 

Etiology and therapy of impetigo: reconsidered (letter) 
[Barton] 274 (Mr) 

Infection after farm machine-related injuries in children and 
adolescents [Brennan] 710 (Je) 

Infectious conditions in day care: there is more than enteri- 
tis and rhinitis (letter) [Fosarelli] 955 (Se) 

Invasive disease due to multi apy resistant Streptococcus 
pneumoniae in a Houston, Tex, day care eta [Rauch] 


Subject Index 1397 


923 (Au) 

Is standard practice ‘standard’ in community pediatrics? 
(letters) [Bader, Jessee, Toll, Preston, Jones] 11-13, (re- 
ply) [Fulginiti] 13 (Ja) 

Rapic streptococcus testing and over-the-counter cold med- 
ications (letter) [Uhlik] 137 (Fe) 

ee Share 

eta-hemolytic non-group A streptococei and p gitis 
(letter) [Cimolai] 452, (reply) [Hayden] 453 (Ap) 

It’s time we eschew error, type II (letter) [Mauro] 620, 
(reply) [Hayden] 622 (Je) 

Streptococcus pneumonlae 

Bacteremia in an ambulatory setting: improved outeome in 
children treated with antibioties 11195 (No) 

Bacterial meningitis in older children [Bonadio] 463 (Ap) 

Cerebrospinal fluid prostagiendins interleukin 1 beta, and 
tumor neerosis factor in bacterial meningitis: clinical and 
laboratory correlations in placebo-treated and dexameth- 
asone-treated patients [Mustafa] 883 (Au) 

Invasive disease due to multiply resistant Streptococcus 
pneumoniae in a Houston, Tex, day care center [Rauch] 
923 (Au) 

Streptococcus pyogenes 

Impetigo: current etiology and comparison of penicillin, 
erythromycin, and cephalexin therapies [Demidovich] 
1313 (De) f 

Infectious conditions in day care: there is more than enteri- 
tis and rhinitis (letter) [Fosarelli] 955 (Se) 

Penicillin tolerance and erythromycin resistance of group A 
beta-hemolytic streptecocci in Hawaii and the Philippines 
[W:ttler] 587 AD 

Presentation of -negative test results (letter) [Lang- 
kamp] 137 (Fe) 

Rapid streptococeus regi and over-the-counter cold med- 
ications better) [Uhlik] 137 (Fe) 

Stress, Psychological 

Home care for ventilator-dependent children: psychosocial 
impact on the family [Quint] 1238 (No) 

Maternal psychological stress/depression and low birth 
weight: is there relationship? [McÁnarney] 789 (Jy) . 

Stress in residency (letter) [Benjamin] 265, (reply) [Hoekel- 

. man}266 (Mr) 

Stroke Voluma 

Cardiovascular effects of caffeine therapy in preterm in- 
fants [Walther] 1164 (Oc) : 

Cardiovascular responses to exercise in childhood [Braden] 
1255 (No} 

Students 

be = Fee steroids (letter) [Lee] 954, (reply) [McLain] 

e 
Use of anabolic steroids in high school students [Terney] 99 


.. (Ja) 

Students, Medical 

Ácademie missions of division chiefs in pediatric depart- 
ments: I. division chief as an administrator [Fiser] 889; IT. 

Division chief as a teacher of adults [Daeschner] 891; III. 

Division chief as a director of fellowship training [Staple- 
ton] 893; IV. Division chief as a developer of research 
programs in a pediatrie division [Chesney] 895 (Au) 

E ppon meri vs anointment [Goetzman] 1291 (De) 

Subarachnold Space 

Transient changes in neuroimaging appearances of the brain 
following oralen bypass (letter) [Welch] (reply) 
[MeConnell] 1184 (No) 

Substance Abuse 

Acute poisonings among adolescents and young adults with 
anorexia nervosa [Woolf] 785 (Jy) 

Are adolescents getting smarter about acquired immunode- 
ficiency syndrome? changes in knowledge and attitude 
over past 5 years [Steiner] 302 (Mr) 

Childhood motor vehicle occupant injuries [Agran] 653 (Je) 

Cocaine toxicity in toddlers (letter) [Dinnies] 743 (Jy) 

Crack cocaine: new danger for children Honey iid 756 (Jy) 

Maternal abuse of cocaine and heroin (letter) [Maynard] 520, 
(reply) [Durand] 521 (My) 

Social and medical problems in children of heroin-addicted 
parents: a study of 75 patients [Casado-Flores] 977 (Se) 
nn among adolescent drug users [Berman] 
N ry Ro oe steroids (letter) [Lee] 954, (reply) [McLain] 

5 (Se 
ber 3 anabolic steroids in high school students [Terney] 99 
a 

Substance Abuse, Intravenous 

Human immunodeficiency virus infection and rogue 
outcome in intravenous drug users (letter) finar ] 
1181 (No) 

"Sudden Infant Death 
_Autopsies and sudden infant death syndrome (letter) [Bass] 
137, (reply) [Hunt] 138 (Fe) 

Late sudden unexpected deaths in hospitalized infants with 
bronchopulmonary dysplasia (letter) [Goldb erg] 270 (Mr) 

Respiratory pattern abnormalities and prenatal cocaine ex- 


pcsure (letter) [Hunt] 138 (Fe) 

Suffocation see Asphyxla 

Sulcide 

Causes, impact, and preventability of childhood injuries in 
United States childhood suicide in United States [Ho- 
inger] 670 (Je) i 

Childhood injuries in United States [Center for Environ- 
mental Health and Injury Control] 627 (Je) 

Childhood des in United States: mortality, morbidity, 
ar.d cost [Guyer] 649 (Je) 

Suicide, Attempted 


Childhood injuries in United States [Center for Environ- 
mental Health and Injury Control] 627 (Je) 
Suicide an among adolescent drug users [Berman] 


Suifamethoxazole 
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Aseptic meningitis associated with administration of tri- 
oo and sulfamethoxazole (letter) [Auxier] 144 
e 
hylaxis of recurrent acute otitis media and middle-ear 


( 
hs i 
' effusion: comparison of amoxicillin with sulfamethoxazole 


and trimethoprim [Principi] 143: 1414 (De), correction 
[Fulginiti] 144: 1180 (No) 

Sulfonamides | 

Congenital toxoplasmosis (letter) [Toxoplasmosis Study 
Group] 619 (J xi 

Surgery, Operative 

Harvey Cushing operates on child with tuberculosis of spine 
(letter) [Rossitch] 17 (Ja) 

gb remplis hamartomas and sexual precocity: evaluation 

treatment options [Starceski] 225 fFe) 

Trends in medical visits and surgery for otitis media among 
children [Croteau] 586 (My) 

Surgery, Plastic 

Carotid artery reconstruction following extracorporeal 
membrane oxygenation [Crombleholme] 872 (Au) 

Survey Methods see Data Collection 

Sweetening Agents 

Risk factors for infant botulism in United States [Spika] 
143:828 (J ER correction, 144:60 (Ja) 

Swimming Pools 

Childhood drowning and near-drowning in United States 
[Wintemute] 663 (Je) 

Synovial Fluid 


Tumor necrosis factor alpha and interleukin 1 beta in synovi- . 


si fluid of infants and children with suppurative arthritis 
ee) 353 (Mr) 
$ 


S 

Health objectives for nation progress toward achieving 1990 
objectives for nation for sexually transmitted diseases, 
leads from MMWR, 529 (My) 

Syphilis, Congenital 

Congenital syphilis-- New York City, 1986-1988, leads from 
MMWR, 279 (Mr) 


Surveillance case definition for congenital syphilis, leads 
from MMWR, 280 (Mr) 
Systole see Myocardial Contraction 


T 
Talus 
Diagnosis and treatment of ankle sprains: review [Hergen- 
roeder] 809 (Jy) 


Tay-Sachs Disease 
en is test result abnormal? defining limits and risks 

[Charrow] 245 (Fe) 

Teaching 

Academie missions of division chiefs in pediatrie depart- 
ments: I. division chief as an administrator [Fiser] 889; IT. 
Division chief as a teacher of adults [Daeschner] 891; IIL. 
Division chief as a director of fellowship training [Staple- 
von] 898; IV. Division chief as a developer of research 
programs in a pediatric division [Chesney] 895 (Au) — 

Good and effective teacher as perceived by pediatric resi- 
dents and by faculty [Hilliard] 1106 (Oc) 

Telanglectasla, Hereditary Hemorrhagic 

an arteriovenous fistula associated with Rendu- 
Osler-Weber syndrome [Audenaert] 575 (My) 

Telanglectasis 

Retieulated mottled pem over face; Klippel-Trenaunay 
syndrome; proximal focal femoral deficiency; hemihyper- 
trophy of right lower limb [Ethassani] 207 (Fe) 

Telephone 3 

Efficacy of transtelephonie electro ite a ae monitoring 
in pediatric patients [Goldstein] 178 (Fe) 

Pediatricians want to be called (letter) [Baker] (reply) 
[Stickler] 139 (Fe) 

Television 

Children's television-viewing habits and family environ- 
ment [Taras] 357 (Mr) 

Teratogens 

Agent B and the distort system: another approach (letter) 

ortimer] 954 (Se) 

Agent B: genetics and litogens [Hecht] 157 (Fe) 

Teratoma 

Gastric teratoma [Niedzwiecki] 1147 (Oc) 

Nasopharyngeal teratomas [Downing] 795 (Jy) 

Tetanus Toxoid 

PM vaccine policy (letter) [Bader] (reply) [Katz] 453 


p 

Protective efficacy of the Takeda acellular pertussis vaccine 
combined with diphtheria and tetanus toxoids following 
household exposure of Japanese children [Mortimer] 899 
(Au); clarification [Fulgimti] 1287 (De) 

Tetralogy of Fallot 

Atrioventricular canal in Down syndrome: prevalence of 
associated cardiac malformations Bye with patients 
without Down syndrome [Marino] 1120 (Oc) 

Thalassemla 

Acute changes in renal funetion associated with deferoxa- 
m therapy (letter) [Li Volti] 1069 (reply) [Koren] 1070 

c 

Lead poisoning and thalassemia trait or iron deficiency: the 

EN 5 red blood cell distribution width [Bhambhani] 
0 

Pulmonary syndrome in patients with thalassemia major 
receiving intravenous deferoxamine infusions [Freed- 
man] 565 (My) 

Thalassemia Major see Thalassemia 

Theophyliine , ] 

Cardiovascular effeets of caffeine therapy in preterm in- 
fants [Walther] 1164 (Oc) 

Thermometers 

Inaecuracy of axillary temperatures measured with elec- 
tronic thermometer [Ogren] 109 (Ja) 


Reading a thermometer by use of temperature zones 
[Banco] 1011 (Se) 
Thrombocytopenia - 
Failure of intravenous gammaglobulin for passive immune 
thrombocytopenia in neonate (letter) [Pesaresi] 624 (Je) 
Kawasaki disease presenting with thrombocytopenia (let- 
ter) [Krowchuk] 19 (Ja) 

Platelet count in Kawasaki syndrome (letter) [Barton] 617 
pal a nun) 618 (J Ü 

Thrombophlebltis 

Prolonged bacteremia with catheter-related central venous 
thrombosis [Rupar] 879 (Aut 

Thrombosis 

Histidine-rich glycoprotein and plasminogen plasma levels 
in term and preterm newborns [Corrigan] (Jy) 

Idiopathic aortic thrombosis [Leonor] 985 (Au) 

ura fulminans-like thrombotic skin lesions in a newborn 

with pe (homozygous) protein C deficiency [Hart- 
man] 1353 (De) 

Thrombosis, Venous see Thrombophlebitis 

u. see Fingersucking 

Thymus Glan 

Thymic pn A [Niedzwiecki] 1149 (Oc) 

Thyrold Gian 

Does breast-feeding prone. hypothyroid infant whose con- 
dition is diagnosed by newborn screening? [Hovet] 319 


Thyroid Stimulating Hormone see Thyrotropin 

Thyroiditis, Subacute 

Respiratory distress secondary to subacute thyroiditis (let- 
ter) [Montalvo] 145 (Fe) 

Thyrotropin 

Down syndrome and 3,3’,5’-triiodothyronine (letter) [Le- 
jeune} 19 (Ja) 

Thyroxine 

Does breast-feeding ven hypothyroid infant whose con- 
ane is diagnosed by newborn screening? [Rovet] 319 


Tibia 
Diagnosis and treatment of ankle sprains: review [Hergen- 
= ced 809 (Jy) 

c 


Mediterranean spotted fever in children returning from 
France [Treadwell] 1037 (Se) 

Time 

Diurnal variation in the pharmacokinatics and myelotoxieity 
of mereaptopurine in children with acute lymphocytic 
leukemia [Koren] 1135 (Oc) 

Lacerations in urban children: prospective 12-January 
study [Baker] 87 (Ja) . 

Life after residency: setting priorit.es in pediatric profes- 
sional life [Boyce 858 (Au 

Time Factors see Time 


Tin 

ee ae photodegradation of bilirubin 
in vitro [Vreman] 590 (My) 

Tissue Donors 

Cytomegalovirus infections in pediatric liver transplanta- 
tion [Ki gl 1307 (De) 

Update on the immunodeficiency dis2ases [Hong] 983 (Se) 

Tomography, X-Ray Computsd 

Asymptomatic congenital cytcmegalovirus infection: audio- 
logic, eie p ta and neurodevelopmental abnor- 
malities during the first year [Williamson] 1365 (De) 

Transient changes in neuroimaging Ba ofthebrain 
following cardiopulmonary bypass (letter) [Welch] (reply) 
[McConnell] 1184 (No) 

Tonsillitis 

Tonsilloph eal tularemia: a reminder (letter) [Park- 
hurst] 107 (Oc) 

Toxic Shock Syndrome see Shock. Septic 

Toxicology 

Perfumes possibly perilous to pediatric patients (letter) 
[Silverman] (reply a 15 (Ja) 

Toxoplasmosis, Congenita 

Congenital toxoplasmosis (letter) [Toxoplasmosis Study 
Group] 619 Je 

Diagnosis, incidence, and prevention of ee toxoplas- 
mosis (letter) [Frenkel] 956, (reply) [Koskiniemi] 957 (Se) 

Toys see Play and Playthings 

Trachea 

Diagnostic aspects and syndromal associations of short tra- 

ea with bronchial intubation [Wells] 1869 (De) 
Effect of 100% oxygen on propagat:on of tracheobronchial 


injury during high-frequency and conventional mechani- 
ventilation [Wiswell] 560 (My) 
Tracheitis 


Effect of 100% oxygen on propagation of tracheobronchial 
injury during high-frequency and conventional mechani- 
cal ventilation [Wiswell 560 (My) 

Manni ement of croup (letter) [Mye-] (reply) [Skolnik] 267 


Tracheotomy 
Management of croup (letter! [Myer] (reply) [Skolnik] 267 


Training Support 
cademic missions of division chiefs in pediatric depart- 
menta: I. division chief as ar administrator [Fiser] 889; IL 
Division chief as a teacher of adults [Daes-hner] 891; III. 
Division chief as a director of fellawship training [Staple- 
ton] 893; IV. Division chief as a developer of researeh 
programs in a pediatrie division [Chesney: 895 (Au) 

Trauma see Wounds and injuries 

Trauma Severity indices 

oi in pediatric practice [Yeger] 1088 (Oc) 

ve 

Being ‘just’ a husband can be fun (letter) [Schidlow] (reply) 
[Stiehm] 854 (Au) 

Diagnosis for bicoastal husband Getter) ¡Nides] (reply) 


Subiect index 


{ + 

[Stiehm] 854 (Au) 

Mediterranean spotted fever in children returning from 
France [Treadwell] 1037 (Se) 

Phenylketonuria screening tests Zor American children born 
outside United States (letter) [Fisch] 618 (JeY 

Triage = Fr lad Medical Services 

Trigiycerides 


rhe of type IIa hyperlipidemia in childhood by a 


American Heart Association dietand fiber sup- 
, plementation (Glassnian] 973 (Se) 
' 5'-Trilodothyronine see Triiodothyronine, Reverse - 
Tillodothyronins, Reverse 


Down ndrome and 3,9',5'-triiodothyronine (letter).[Le- - 
une} 1 a 
Trimet methoprim 


Aseptic meningitis associated with administration of tri- 
ae and sulfamethoxazole (letter) [Auxier] 144 


Prog en of recurrent acute otitis media and middle-ear 
ion: comparison of amoxicillin with sulfamethoxazole 
and trimetho ^ [Principi] 143: 1414 (De); eorreetion 


[Fulginiti] 144: 1180 (No) 
Trisomy 
Diagnostic aspects and syncromal associations of short tra- 


chea with bronchial bation [Wells] 1369 (De) 

Transient myelo n esee disorder of Down type in nor- 
mal newborn [Ridgway] 1117 (De) 

Trisomy 8/mosaic syndrome [Buttross] 507 (Ap) 

TSH see onle, Spinel 

Harvey Gus osi t du 

rre ops erates on child with tuberculosis of pine 
Terien [Rossiteh] 17 (Ja) . 

Tularemla 

Tonsillo TAGS eal tularemia: a reminder oe [Park- 
hurst] 1 

Tumor Necrosis Factor 

Cerebrospinal fluid pros! dins interleukin 1 beta, and 
tumor necrosis factor in kacterial meningitis: clinical and 
laboratory correlations in placebo- and dexameth- 
asone-treated patients [Mustafa] 883 (Au) 

Detection of interleukin 1 beta tut not tumor necrosis fac- 
tor-alpha in cerebrospinal fluid of children with aseptic 
meningitis [Ramilo] 349 (Mr) 

. Tumor necrosis factor alpha and interleukin 1 beta in synovi- 
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° Practice Coverage 
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* Telephone Communications 

* Billing and Collection 
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Reception Area, Grounds 
and Facilities 


A concise, 
practical 
guide to loss 
prevention for 
your medical 
practice. 


Risk Management Principles & Commentaries for the 
Medical Office helps you improve office systems and 
procedures and foster patient safety and satisfaction. 


Administrative systems and procedures that ensure good 
communication with patients and among members of the 
health care team can offer important benefits to the 


physician. 


With reliable, efficient procedures in place, you can 
improve patient confidence and maintain good 
relationships — and minimize the patient dissatisfaction 


that is at the root of many malpractice claims. 


The AMA/Specialty Society Medical Liability Project 
developed Risk Management Principles @ Commentaries 
for the Medical Office as a practical guide to these 


procedures and other non-clinical loss prevention issues. 


To order Risk Management Principles & Commentaries 
for the Medical Office, call toll-free, 


1-800-621-8335 


Please have your Visa or MasterCard ready. 


Risk Management Principles @ Commentaries for the 
Medical Office OP 630190, soft cover, 30 pages. 
1-9 copies, $5.00 each; 10 or more copies, $2.00 each. 


Significant discounts are available for larger orders; call the 
AMA Order Department at 312-464-0183. 
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one word, each abbreviation is. considered 
one word, and figures consisting of a dollar 
sign and five numerals or les$ are considered 
one word. Cities and states consisting of two 
words or more are counted as one word: i.e., 
"New York" and "Salt Lake City." Zip code is 
considered one word and must appear in all 


ads. Telephone number with area code is 


considered one word. When box numbers are 
used for replies, the words "Box ede 
AJDC” are to be counted as three words. 


Classified Display 1Time — 3 Times 
Full page $1,155 $1,005 
Two-thirds page 985 856 
One-half page 809 704 
One-third page 638 554 
One-sixth page 295 257 
Column inch 80 65 


Minimum display ad: one column inch 
12-time and 24-time rates available on request. 


Display Production Charge: The publication 
will pub-set advertisements upon request. 
The typesetting fee is 10% of the one-time ad 
cost shown above. Special requests will be 
billed to the advertiser and/or agency at the 
then prevailing rates. 


Box Service 


Available for all ads. The cost is $15.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office and promptly 
mailed directly to you. 
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date. Example: The November issue closes 
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Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 
800-237-9851 © 813-443-7666 
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Professional Opportunities 


SOUTHEAST USA — Academic pediatrician. Teach 
medical students and family practice residents. 
Direct patient care and clinical research interests 
required. Alabama State medical license required. 
Should be board-eligible or board-certified. The 
University of Alabama is an equal opportunity/af- 
firmative action employer. Send inquiries with CV 
to: David C. Hefelfinger, MD, Department of Pediat- 
rics, 700 University Boulevard East, Tuscaloosa, AL 
35401. (205) 348-1304. 







Regional medical center for 85,000 popula- 
tion needs pediatricians; located in beauti- 
ful mountainous eastern Kentucky with 
state parks and lakes within thirty miles. 
Progressive community with excellent 
accredited school system. Active staff, 60 
practicing physicians. If. interested, send 
CV to: 
“Dr. John Tummons, Administrator 
Methodist Hospital of Kentucky 
911 South Bypass, Pikeville, KY 41501 


THIRD PEDIATRICIAN — BRAINERD, MINNESOTA: 
Join two pediatricians of 22 multi-specialty clinic. 
No set-up cost. Two hours from Minneapolis. Beau- 
tiful lakes and trees; ideal for families. Call collect/ 
write: Curt Niélsen, (218) 828-7105, or (218) 829- 
4901. Brainerd Medical Center, P.O. mate 524, Brai- 
nerd, MN 56401. 


TEXAS — BE/BC pediatrician to join busy, three- 


pediatrician group in Dallas/Fort Worth Metroplex. 
Compeititve salary, incentives and benefits. Con- 
tact: Dan Geppert, MD, 950 North Davis, peels 
TX 76012. (817) 460-0104. 


ESTABLISHED two person practice experiencing 


explosive growth looking for BE/BC pediatrician. 
Located on the beautiful southern California coast, 
one hour north of Los Angeles. May begin anytime. 
For information contact: Mark Freedenberg, MD, 
2793 Loma Vista Road, Ventura, CA 93003. (805) 
656-3900. 


PEDIATRICIAN — Board-certified/-eligible. Excel- 


lent opportunity for well-trained physician to join a 
50-physician multi-specialty group in progressive, 
dynamic practice. Well-established, 5-physician 
department. Affiliate hospital recently underwent 
complete renovation and expansion. Competitive 
salary/comprehensive benefit package includes: 
maipractice insurance, flexible benefits plan, 401K 
and profit sharing, relocation assistance. Send CV: 
Olmsted Medical Group, Attention: Susan Schuett, 


210 Ninth Street Southeast, Rochester, MN 55904. 


PEDIATRICIAN to join busy, small group practice. 
Town of 100,000, one hour north of San Francisco. 
Call shared with other pediatricians. Guaranteed 
Salary leading to partnership. Send CV to: Pediat- 
rics, 980 Sonoma Avenue, #5, Santa’ Rosa, CA 
95404. 


——— MP 


PEDIATRICIAN with training in behavioral and/or 


developmental! pediatrics. Part-time. Resident super- 
vision of behavioral curriculum development in 
primary care pediatric training program. Call or 
write: Dr. Emalee Flaherty, MD, Columbus Hospital, 


2520 Lakeview, Chicago, IL 60614. (312) 883-5908. 


COLORADO — Exceptional opportunity for two 
BC/BE pediatricians for established practice with 
history of patient loyalty. Front Range, one hour 
from Denver, 50,000, three percent Medicaid, four 
percent bad debt, year round sports, outstanding 
family community lifestyle. Send inquiries with cur- 


riculum vitae to: Box #117, c/o ADJC. Include day or . 


evening telephone number. 














Professional Opportunities 


OBERLIN, OHIO — Multi-specialty group seeks 
BC/BE pediatricians to serve growing patient load. 
Northern Ohio college town serving drawing area of 
275,000. Salary, liberal benefits first year with full 
shareholder status available thereafter. Send CV to: 
Dr. VanDyke, 224 West Lorain, Oberlin, OH 44074. 


COLORADO — BC/BE pediatrician to join seven- 
pediatrician department of established, multi- 
specialty clinic. Contact: Jos. L. Corrigan, MD, 209 
South Nevada Avenue, Colorado Springs, CO 80903. 
(719) 475-7700. 


PHILADELPHIA AREA: Three pediatricians seeking 
BE/BC fourth in a growing suburban community. 
One office, minutes from hospital. Full partnership 
opportunity after two years. Convenient access to 
Philadelphia; recreational opportunities in nearby 
Pocono Mountains, and/or New Jersey beaches. 
Reply to: Box #115, c/o AJDC. 


NEWPORT, VERMONT: Board-certified, solo prac- 
titioner seeks BE/BC associate to join a rapidly 
growing solo practice, early partnership possible. 
Beautiful, rural, northern Vermont. Challenging 
patient load. Good university affiliations. Reply: 
T.A. E. Moseley, MD, North Country Hospital, New- 
port, VT 05855. 


THREE PEDIATRICIANS in a multi-specialty group 
of sixteen physicians seeking a fourth pediatrician 
to join our extremely busy and well-established 
practice in a city in Texas of 94,000 with a drawing 
area of approximately 250,000. Our city offers many 
cultural activities, as well as a four-year state 
supported university. Attractive benefit package, 
guaranteed salary, and the opportunity to join our 
partnership. For further information, please contact: 
Dr. Kenneth Sultemeier at (B17) 723-1411. Or mail 
your CV to: The Medical and Surgical Clinic, 1518 
Tenth Street, Wichita Falls, TX 76301. 





THE DEPARTMENT OF PEDIATRICS, Medical 
College of Wisconsin is expanding its general pedi- 
atrics section. We are creating a general pediatric 
inpatient service of two physicians and adding two 
physicians to our outpatient service. The section 
currently has seven physicians who provide out- 
patient care for more than 6,000 children and 
adolescents, inpatient coverage at Children's Hos- 
pital of Wisconsin, teach medical college medical 
students, and 41 pediatric residents. Interested 
pediatric or internal medicine/pediatric trained 
physicians should apply. Part-time appointments 
may be considered. Please send curriculum vitae 
to: Daniel Torphy, MD, Department of Pediatrics, 
Medical College of Wisconsin, 170 West Wells 
Street, Milwaukee, WI 53233. Equal opportunity, 
affirmative action employer, M/F/H. . 


DESIRABLE BOSTON SUBURB—BC/BE pediatri- 
cian. Share call one weeknight in five, and one 
weekend in five. Send CV: Donald J. Annino, MD, 
955 Main Street, Winchester, MA 01890. 
MISSOURI—BC/BE to become fifth pediatrician in 
a thirty-five physician, multi-specialty clinic. Income 
guarantee with good long-term potential. Office 
located in new medical plaza with laboratory and 
pharmacy. Practice centered in university town with 
excellent educational, cultural and recreational 
facilities. Columbia recently ranked among top five 
cities in nation (by “Money Magazine”) for quality of 
life. Direct inquiries/CV to: Terri Maples, Physician 
Recruiter, Columbia Regional Hospital, 404 Keene 
Street, Columbia, MO 65201. 


PLEASE NOTE-—Address replies to box number 
ads as follows: Box number, , c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 
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UTAH — BC/BE pediatrician needed in busy, 18- 
member multi-specialty group in Logan. Beautiful 
northern Utah university town. Guaranteed salary 
with incentive and benefits. Great family oriented 
"and recreational opportunities. Send CV to: Neal 
Byington, Administrator, Budge Clinic, 225 East 400 
North, Logan, UT 84321. (801) 752-0422. 


CALIFORNIA— Multi-specialty group practice cur- 
rently recruiting an additional board-eligible/board- 
certified pediatrician. Practice is located in a plea- 
sant, northern California community. There are two 
JCAH approved hospitals. Ample recreational op- 
portunities available, including close proximity to 
Lake Tahoe and San Francisco Bay area. First year 
guarantee, plus incentive. Malpractice paid. Send 
CV with inquiry to: Sharon A. Stone, Administrator, 
Chico Medical Group, 251 Cohasset Road, Chico, 
CA 95926. 


6.5 PEDIATRICIANS need additional full- or part- 
time BC/BE pediatrician. Level I| nursery. Superb 
professional and recreational opportunities. Guar- 
anteed salary, eventual partnership. Contact: M. 
Pankau, MD, (208) 523-3150. 890 Oxford Drive, 
idaho Falls, ID 83401. 


WASHINGTON— Established, four full-time/two 
part-time pediatric group seeking full-time BC/BE 
pediatrician. Beautiful, rapidly growing community 
in midst of mountains and water, one hour from 
Seattle. Local hospital and nearby childrens’ hospi- 
tals. Opportunity to practice a wide range of pediat- 
ric skills. Competitive salary; early partnership. 
Reply with cover letter and CV to: Medical Director, 
Kitsap Children's Clinic, 2625 Wheaton Way, Suite 
A, Bremerton, WA 98310. (206) 479-1651. 


ENDOCRINOLOGIST/PEDIATRIC—BC/BE. The 
Cleveland Clinic Foundation, a 500-physician group 
practice, seeks motivated, energetic pediatrician. 
Tertiary referral practice, clinical research and 
residency program. Joint appointment in depart- 
ments of endocrinology and: pediatrics. Send 
CV/references: Dr. Byron Hoogwerf, Desk A-80, 
Cleveland Clinic, Cleveland, OH 44195. 
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KAISER PERMANENTE 
Good People. Good Medicine. 


Are you concerned about 
the time spent on practice 
management and the time 
remaining for patient care 


. Are you concerned about 
your revenue base, margin 
of profit, and your retire- 
ment plan 


Are you concerned about 
the quality of your life 


Maybe you should consider a pediatric 
career with The Permanente Medical 
Group of Northern California. 


The Stockton Medical Offices is recruit- 
ing pediatricians — five of eleven 
pediatricians in this department came 
from fee-for-service. 


if interested, please contact: 


Jack L. Gilliland, MD 
Chief of Pediatrics 


. The Permanente Medical Group, Inc. 
1305 Tommydon Street 
Stockton, CA 95210 e (209) 476-3346 


DIENEN ED RN EI MEMO KD ZEN MERE NY 
;' Professional Opportunities | 
PEDIATRICIAN—BE/BC to join three others to 
Cover pediatric unit, newborn ICU and delivery suite 
in large, progressive, community hospital, with 
excellent subspecialty support. Competitive salary 
with liberal fringe benefits including malpractice 
insurance, paid vacation, education leave and 
expenses, and health insurance. If interested, please 
contact: Gordon Borkat, MD, (216) 476-7237. Or 
send CV to: 18101 Lorain Avenue, Cleveland, OH 
44111. > 


PHOENIX/SCOTTSDALE- Third pediatrician, 
BC/BE. Competitive salary plus bonus. Fringe 
benefits, early partnership. Send CV to: Philip A. 
Bond, MD, 1728 West Glendale Avenue, Phoenix, 
AZ 85021. 


PENNSYLVANIA —Well-established, busy, four- 


person pediatric practice seeks BC/BE pediatrician. 
Salary with incentive bonus leading to full partner- 
ship. Two community hospitals with Level H nurser- 
ies. Contact: Ralph H. Kaiser, MD, 904 Campbell 
Street, Williamsport, PA 17701. (717) 326-3348. 


NEED A DOCTOR? For the most comprehensive 


coverage to specific specialties and select sub- 
specialties, put your recruitment ad in an AMA spe- 
cialty journal. We target your ad to the physician 
you want. To schedule your ad call our "Classified 
Advertising" office: (800) 237-9851. 


CALIFORNIA—NEONATOLOGIST BC/BE. Two 
positions available with active neonatal group, 12,000 
delivery base with tertiary and secondary level posi- 


tions. Excellent practice opportunity for neonatolo- | 


gist desiring relocation in southern California. 
Contact: Doctors of Newborn Critical Care, 721 
North Euclid Avenue, Suite 308, Anaheim, CA 
92801. (714) 772-4822. 





PLEASE NOTE—Address replies to box number 
, ads as follows: Box number, c/o AJDC, 
. P.O. Box 1510, Clearwater, FL 34617. 

















RONALD H. DEERING, MD 





PEDIATRICIAN 


Immediate opportunity to 
associate with five 








- pediatricians in a 70-doctor 


multi-specialty group. 
Drawing area of 400,000. 
Modern hospital within five 
minutes of clinic. 
Stimulating Big-10 
university community of 
110,000 with superb 
cultural advantages. Ideal 
for families. Medical school 
teaching affiliation if 
desired. Excellent initial 
guarantee and fringes with 
early associate status, _ 
subsequent income based 
exclusively on productivity. 
Send CV to: 






Christie Clinic Association 
101 West University 
Champaign, IL 61820 


Pediatric Subspecialists 


The idc ded South Dakota School of Medicine currently has 


openings for 


Cardiology 
Pulmonology 
Hematology/Oncology 
Intensivist 


e following BE/BC pediatric subspecialties: 


Neurology 
Surgery 
Neonatolcgy 
Infectious Disease 


These are full-time academic.positions ideally suited for ihe 
clinician scholar who wishes to develop and guide a program 
which will have a significant impact on the healthcare o 

- children. Although our program is heavily slanted toward 
medical student education and patient care, the department 
encourages and provides ample resources for clinical and 


laboratory research. 


+ Sioux Falls is located in the geographic center of America with 
- friendly people who exemplify traditional midwestern values. 
Our community has a strong economic base, growing popula- 
tion and a progressive educational system. Included'n David 


Frankes' book, America's Fi 


Safest 


ities, Sioux Falls also offers 


numerous cultural opportunities. South Dakota's four season 
climate welcomes endiess recreational activities year-round. 


Competitive financial packages offered. EOE/AAE. 
Q 


Send CV or call: 


Carl Hinson e (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 


Sioux Falls, SD 57117 
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| Professional Opportunities 


; NORTH CAROLINA-—-Medical center community. 
3 Two certified pediatricians seek third 8C/BE for 


t| thriving practice. Reply to: Jerry L. Bennett, MD, 


2240 Cloverdale Avenue, Suite 217, Winston-Salem, 
NC 27103. 


WASHINGTON — Established two-doctor clinic 
needs third BC/BE pediatrician. Beautiful coastal 
community, competitive salary, possible partner- 
snip. Send CV, date available: Pediatric Clinic, 611 
North F Street, Aberdeen, WA 98520. (206) 533-0408. 
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Positions Available | 


THE DEPARTMENT OF PEDIATRICS at the 
Allegheny Campus of the Medical College of Penn- 
sylvania is seeking BC/BE pediatricians to provide 
inpatient coverage for hospitalized children. It is an 
exciting opportunity to provide care for pediatric 
patients with a wide variety of acute and chronic 
illnesses. Other duties include teaching medical 
students and residents. Research opportunities are 
available. If interested send curriculum vitae or con- 
tact: Adrian Dana, MD, Cirector inpatient Pediatrics, 
Allegheny General Hospital, 320 East North Avenue, 
Pittsburgh, PA 15212. Telephone: (412) 359-3161. 


Directors Wanted 


DIRECTOR OF PEDIATRIC EDUCATION sought 
tor faculty of top-notch, accredited family practice 
residency program. Responsibilities include teach- 
ing rounds, overseeing patient care and pediatric 
clinic, research and medical student teaching. Suc- 
cessful candidate will be residency-trained and 
recent graduates are encouraged to apply. Oppor- 
tunity is located in northwestern Pennsylvania, an 
area which offers lakeside living, good schools, an 
abundance of recreational activities, and an excel- 
lent quality of life. Contact: Danette Mazur, Hamot 
Medical Center, 201 State Street. Erie, PA 16550. 
(814) 870-7045. 





: Directors Wanted - 


NEONATAL CO-DIRECTOR sought: BC/BE neo- 
natologist for fee-for-service private practice in 
Level Il, 18-bed nursery with 1,800 plus deliveries. 
Clinical, administrative and minimal teaching 
responsibilities (medical school and family practice 
residency). 150-bed, referral hospital located in 
southern Illinois university city. Great educational 
and recreational opportunities. Call Georgetta: 
(800) 328-3656. 
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Faculty Positions 


NEW MEXICO 
Pediatric Infectious Disease faculty position at 
the University of New Mexico School of Medi- 
cine; tenure-line, appointment level commensu- 
rate with experience. Duties will include teaching 
(medical students/residents), patient care and 
research. Ample opportunities for collaborative 
research endeavors are available. Highly repre- 
sentative patient population. Interested applicants 
should contact: 
John Johnson, MD, Chairman 
Department of Pediatrics 
University of New Mexico School of Medicine 
Albuquerque, NM 87131 
Telephone: (505) 277-5551 
The University of New Mexico is an 
equa! opportunity employer. 


PEDIATRIC HEMATOLOGIST/ONCOLOGIST — 
Loyola University of Chicago, Stritch School of 
Medicine, Department of Pediatrics, is recruiting an 
Assistant Professor for the Section of Hematolo- 
gy/Oncology. Applicant must be sub-board certi- 
fied or eligible, with expertise in hematology/oncol- 
ogy research. interested applicants are invited to 
send their CV to: Carlos R. Suarez, MD, Director, 
Section of Pediatric Hematology/Oncology, 2160 
South First Avenue, Maywood, IL 60153. Loyola 
University of Chicago is an equal opportunity edu- 
cator and employer. Qualified persons are not sub- 
ject to discrimination on the basis of a handicap. 


THE PERMANENTE MEDICAL GROUP,INC. 
NORTHERN CALIFORNIA 


The Permanente Medical Group, Inc., the largest multispecialty 


QUALITY 


group practice in the U.S., is undergoing explosive growth in 


its Northern California region: the San Francisco Bay Area, 


STABILITY 


Sacramento and the Central Valley. Our rapid increase in 


membership has created practice opportunities throughout 
the region for additional BC/BE Pediatricians. 


LEADERSHIP 


Our physician-managed group is part of the comprehensive 


` Kaiser Permanente Medical Care Program. As a TPMG physi- 


GROWTH 


clan, you have-access to the latest medical technology and 


resources, the support of colleagues in all subspecialties 
and the opportunity to provide excellent health care without 


SUPPORT 


the burdens of managing a practice. 


TPMG offers many benefits: scheduled time off with cross- 


REWARDS 


coverage provided by your colleagues, malpractice insurance, 


a substantial retirement program and special arrangements for 


physicians transferring from established practice. Please call or 


KAISER PERMANENTE 
Good People. Good Medicine. 


send CV to: The Permanente Medical Group, Inc., Richmond 
Prescott, M.D., Physician Recruitment Services, Dept. 
AJDC-9834, 1814 Franklin, 4th Floor, Oakland, CA 94612. 
(800)777-4912. Equal Opportunity Employer 





Medical 
Director 


. Children's 
Rehabilitation 
Unit 


The Department of Pediatrics, Univer- 
sity of Kansas Medical Center is seeking 
a full-time pediatrician in developmental 
pediatrics and/or child neurology, with 
demonstrated research productivity as 
well as administrative ability. The candi- 
date will be responsible for all of the 


administrative organization and tasks as 
well as be involved in medical evaluation 
and consultation for patients seen in the 
Children's Rehabilitation Unit. The 
Children's Rehabilitation Unit is a part of 
the Kansas University affiliated pro- 
grams. Rank and salary will be commen- 
surate with experience and training. 
Interested applicants should send their 
curriculum vitae to: 


Allen Erenberg, MD, Chairman 
Department of Pediatrics 


University of Kansas 


Medical Center 


3900 Rainbow Boulevard 
Kansas City, KS 66103 
(913) 588-6339 


An Equal Opportunity Employer 





LOUISIANA 


Seeking board-certified or board 
-eligible pediatricians to provide 
part-time or full-time ambulatory 
services. 


Responsibilities may include 
emergency room, child sexual 
abuse, transport, house coverage, 
or other services based on interest. 


Qur 153-bed hospital, Louisiana's 
only full service pediatric facility, 
provides multi-disciplinary care tc 
patients from Louisiana and the 
Gulf South. 


New Orleans offers a warm cli- 
mate, a variety of entertainment 
and leisure activities, and the 
country s best food and music. 


Louisiana license or qualifica- 
tion for licensure required. For 
consideration, send CV to: 


Alan Robson, MD 
Medical Director 
Children's Hospital 
200 Henry Clay Avenue 
New Orleans, LA 70118 








. Faculty Positions 


AMBULATORY PEDIATRIC MEDICINE — The Div- 
ision of Ambulatory Medicine, Children's Hospital of 
The King's Daughters, is seeking additional faculty 
beginning July 1991. Responsibilities include: resi- 
dent and medical student teaching, direct patient 
care and clinical research. Outpatient visits for 
1989-1990 totaled approximately 50,000. Academic 
appointment with Eastern Virginia Medical School 
commensurate with experience. Please contact: 
John M. de Triquet, MD, Children's Hospital of The 
King's Daughters, Ambulatory Pediatric Medicine, 
800 West Oiney Road, Norfolk, VA 23507. (804) 
628-7179. 


ACADEMIC PEDIATRIC CARDIOLOGIST—The 
Department of Pediatrics, East Carolina University 
School of Medicine, is seeking a BC/BE pediatric 
cardiologist to join a rapidly growing and busy 
three-member section of pediatric cardiology. 
Responsibilities include patient care, teaching, and 
clinical or laboratory research. Applicants of all 
faculty rank will be considered. Outdoor recreation 
activities abound in this pleasant, near-coastal 
community. Send letter of inquiry and CV to: Jon B. 
Tingelstad, MD, Professor and Chairman, Depart- 
ment of Pediatrics, East Carolina University School 
of Medicine, Greenville, NC 27858-4354. Federal law 
requires proper documentation of identity and 
employability at the time of employment. It is 
requested that this documentation be included with 
your application. AA/EEO. 


fe 
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| Practices Available 


TEXAS—Eighteen-year-old, busy, solo pediatrics 


practice available. Three minutes outside Dallas, 
family oriented community, easily accessible to 
medical centers. Call: Dr. Gray, (214) 296-9930. 





= Computers/ Software 


PRACTICE MANAGEMENT, insurance billing, 
medical records, and electronic claims systems. 
American Mecical Software (800) 423-8836. 







NEONATOLOGISTS 


The Department of Pediatrics, Univer- 
sity of Texas Medical School at Houston 
is seeking additional full-time faculty 
for the Division of Neonatal-Perinatal 
Medicine. 


The division has an active fellowship 
training program, faculty with diverse 
research interests and excellent clinical 
facilities. Three distinct types of faculty 
appointments are available: 


1) A traditional academic track with 
a commitment to basic investiga- 
tive opportunities 


An academic track centering on 
clinical investigative activities at 
one of our two, state-of-the-art, 
tertiary care care hospitals 
(Hermann Children's Hospital 
and Lyndon Baines Johnson 
General Hospital), and 


A clinical track at one of three 
intermediate care units in com- 
munity hospitals. 


Applicants should be BC/BE in neonatal- 
perinatal medicine. Faculty rank com- 
mensurate with previous experience. 


The University of Texas is an equal 

opportunity employer. Women and 

minorities are encouraged to apply. 
Contact: 
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Susan E. Denson, MD 
Department of Pediatrics 


University of Texas Medical School 


P.O. Box 20708 
Houston, TX 77225 e (713) 792-5342 
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We Target The Physician 
You Want! 


The American Journal of Diseases of Children's classified recruitment acvertising 
section is seen precisely by the physician you need — all pediatricians and oediat- 
ric subspecialties. À total targeted physician audience of over 40,000. 


Find the physician you need now. Send us your advertising order today. Just 
complete the coupon below and attach your typewritten copy. The next available 
issue is February which closes Monday, December 24th. 


The classified rate is $1.85 per word for one issue. For three issues or more, the rate 
is $1.70 per word per issue. Minimum classified ad is 20 words. 


ehe E ORDERIORMe «ee 


Insert my ad times, beginning with the issue. 
Place my ad under the heading 


Enclosed is my check for $ to cover full payment 


of my advertising schedule. 
Institution 


Contact Person 


— Address 


City | | . .. State |... Zip 
Telephone Number: 
Authorized Signature 


COPY FOR CLASSIFIED ADVERTISEMENT: 














Send all copy and payments to: 


Classified Department 


P.O. Box 1510. Clearwater. Florida 34617 
National (800) 237-9851 © Local (813) 443-7666 
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In Bronchitis and Otitis Media* 


ONCE-A-DAY 


SUP 


cefixime/Lederle 


COVE; [D 
CONVENIENCES" 














AN OFFER 





* Broad in vitro' spectrum” 
* Highly active against key respiratory pathogens'”? 
e Proven effective in clinical trials"? 


* Due to susceptible organisms. | 
t Although a useful guide, in vitro activity may not correlate with clinical response. 
SUPRAX may be administered as a single dose, once < day, or in divided doses bid if preferred. 


lelerences: 1. Data on file, Lederie Laboratories, Pearl River, NY. 2. Neu HC: Beta-lactamasé stability of cefixime. Internal Medicine 1990;11:57-71. 2. A national study of consumer experience with antibiotic 
herapy. Princeton, NJ, The caup Organization, Inc., July 1989. Data on file, Lederle Laboratories, Pearl River, NY. 4. Cockburn J, Gibberd RW, Reid AL, et al: Determinants of non-compliance with short term 
intiblotic regimens. Br Med J 1987;295:814-818. 5. Hussar DA: Importance of patient compliance in effective antimicrobial therapy. Pediatr Infect Dis J 1987:6:971-975. 6. Greenberg RN: Overview of patient 
compliance with medication dosing: A literature review. Clin Ther 1984,6:592-598. 7. Neu HC, Chin N-X, Labthavikul P: Comparative in vitro activity and 8-lactamase stability of FR 17027, a new orally active 
sephalosporin. Antimicrob Agents Chemother 1984;26:174-180. B. Neu EC: in vitro activity of a new broad spectrum, beta-lactamase-stable oral cephalosporin, cefixime. Pediatr Infect Dis J 1987,6:958-062, 9. 
Sanders CC: §-lactamase stability and in vitro activity of oral cephalosporins against strains possessing well-characterized mechanisms of resistance. Antimicrob Agents Chemother 1989,33:1313-1317. 10. 
"ichichero ME: Cefixime multicenter national otitis media study, In The Contemporary Treatment of Otitis Media 1990. Lederle Laboratories. Data on fle, Lederle Laboratories, Pearl River, NY. 11. Howie VM, Ower. 
ME Bacteriologic and clinical efficacy of cefixime compared with amoxicillin In acute otitis media. Pediatr Infect Dis J 1987;6:989-991. 12. Verghese A, Roberson D, Kalbfleisch JH, et al: Randomized comparative 
study of cefixime versus cephalexin in acute bacterial exacerbations of chronic bronchitis, Antimicrob Agents Chemother 1990;34:1041-1044. 13. Kini R, Johnson D, Nelson B: Comparative, multicenter studies o: 


cefixime and amoxicillin in the treatment of respiratory tract infections. Am J Med 1988;85:6-13. 
Plaase see brief summary of Prescribing Information on adjacent page. 


SUPRAX® cefixime/Lederle PRECAUTIONS 


BRIEF SUMMARY. Please see package insert for full Prescribing Information General: Prolonged use may result in overgrowth of nonsusceptible organisms. If 
, _ INDICATIONS AND USAGE superinfection occurs, take appropriate measures. 
Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and neg- Carefully monitor patients on dialysis. Adjust dosage of SUPRAX (cefixime) in 
ative strains), Moraxella (Branhamella) catarrhalis (most of which are beta-lactamase patients with renal impairment and those undergoing continuous ambulatory peri- 
positive), and Streptococcus pyogenes.* toneal dialysis and hemodialysis. (See DOSAGE AND ADMINISTRATION.) 
Note: For information on otitis media caused by Streptococcus pneumoniae, see Prescribe cautiously in patients with a history of gastrointestinal disease, particularly 
CLINICAL STUDIES section. colitis. 
Acute Bronchitis and Acute Exacerbations of Chronic Bronchitis caused by S pneu- Drug Interactions: No significant drug interactions have b3en reported to date. 
moniae and H influenzae (beta-lactamase positive and negative strains). Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the urine 
Perform culture and susceptibility studies to determine causative organism and its may occur with tests using nitroprusside but not with those using nitroferricyanide. 
susceptibility to SUPRAX. Therapy may begin while waiting for study results and may SUPRAX administration may result in a false-positive reaction for glucose in the 
be adjusted when results are known. urine using Clinitest®,** Benedict's solution, or Fehling's solution. Use glucose tests 
Pharyngitis and Tonsillitis caused by S pyogenes. - based on enzymatic glucose oxidase reactions (such as Clinistix®** or Tes-Tape®**). 
Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, A false-positive direct Coombs test has been reported during treatment with other 
including the prophylaxis of rheumatic fever. SUPRAX is generally effective in cephalosporin antibiotics; therefore, it should be recognized thal a positive Coombs 
the eradication of S pyogenes from the nasopharynx; however, data establishing ‘test may be due to the drug. 
the efficacy of SUPRAX in the subsequent prevention of rheumatic fever are not Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no lifetime animal 
available. studies have been conducted to evaluate carcinogenic potential, no mutagenic poten- 
Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus — . tial of SUPRAX was found in standard laboratory tests. Reproductive studies revealed 
mirabilis. no fertility impairment in rats at doses up to 125 times the adult therapeutic dose. 
"Efficacy for this organism was studied in fewer than ten patients with otitis media. Usage In Pregnancy: Pregnancy Category B: Reproduction studies have been per- 
CLINICAL STUDIES formed in mice and rats at doses up to 400 times the human dose and have revealed. : 
In clinical trials of otitis media in nearly 400 children between the ages of 6 months no evidence of harm to the fetus due to SUPRAX. - 
and 10 years, S pneumoniae was isolated from 47% of the patients, H influenzae from There are no adequate and well-controlled studies in pregnan: women. Because 
34%, B catarrhalis from 15%, and S pyogenes from 4%. animal reproduction studies are not always predictive of human -esponse, this drug 
The overall response rate of S pneumoniae to cefixime was approximately 1026 should be used during pregnancy only if clearly needed. 
lower and that of H influenzae or B catarrhalis approximately 796 higher (1296 when Labor and Delivery: SUPRAX has not been studied for use during labor and delivery. 
beta-lactamase positive strains of H influenzae are included) than the response rates Treatment should only be given if clearly needed. 
of these organisms to the active contro! drugs. Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Con- 
In these studies, patients were randomized and treated with either cefixime at dose sider discontinuing nursing temporarily during treatment with this drug. 
regimens of 4 mg/kg bid or 8 mg/kg qd, or with a standard antibiotic regimen. Sixty- Pediatric Use: Safety and effectiveness of SUPRAX in childrer aged less than 
nine to 70% of the patients in each group had resolution of signs and symptoms of oti- * 6months have not been established. ' 
tis media when evaluated two to four weeks posttreatment, but persistent effusion was The incidence of gastrointestinal adverse reactions, including diarrhea and loose 
found in 1596 of the patients. When evaluated at the completion of therapy, 1796 of stools, in pediatric patients receiving the suspension, was comparable to adult 
' patients receiving cefixime and 14% of patients receiving effective comparative drugs patients receiving tablets. 
(1896 including those patients who had H influenzae resistant to the control drug and ADVERSE REACTIONS 
who received the control antibiotic) were considered to be treatment failures. By the Most adverse reactions observed in clinical trials were of a mild ard transient 
two- to four-week follow-up, a total of 3096 to 3196 of patients had evidence of either nature. Less than four percent (3.896) of patients in the US trials discontinued therapy 
treatment failure or recurrent disease. because of drug-related adverse reactions. Commonly seen adverse reactions in US 
nmn trials of the tablet formulation were gastrointestinal events, which were reported in 
Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 30% of adult patients on either the bid or the qd regimen. Clinically mild gastrointesti- 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome nal side effects occurred in 20% of all patients, moderate events occurred in 9% of all 
7 Aim  Cefixime™ Conto? patients, and severe adverse reactions occurred in 2% of all patients. Individual event 
Organism 4 mg/kg bid 8 mg/kg ad drugs rates included diarrhea 16%, loose or frequent stools 6%, abdominal pain 3%, nausea 
AA  _ —_ _ ___ 2 A == 7%, dyspepsia 3%, and flatulence 3%. The incidence of gastrointestinal adverse reac- 
Streptococcus pneumoniae 48/70 (69%) 18/22 (82%) 82/100 (82%) tions, including diarrhea and loose stools, in pediatric patients receiving the suspen- 
Haemophilus influenzae sion was comparable to adult patients receiving tablets. 
beta-lactamase negative 24/34 (71%) 13/17 (76%) 23/34 (68%) Symptoms usually responded to symptomatic therapy or cezsed when SUPRAX 
Haemophilus influenzae was discontinued. 
beta-lactamase positive 17/22 (77%) 9/12 (75%) u, Several patients developed severe diarrhea and/or documented pseudomembra- 
Moraxella (Branhamella) nous colitis, and a few required hospitalization. 
catarrhalis 26/31 (84%) 5/5 18/24 (75%) The following adverse reactions have been reported followirg the use of SUPRAX. 
Streptococcus pyogenes 5/5 3/3 6/7 Incidence rates were less than 1 in 50 (less than 2%), except as noted above for gas- 
o o o - trointestinal events. 
Ener) Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and 
(b) Number eradicated/number isolated. | : . vomiting. Several cases of documented pseudomembranous colitis were identified 
An additional 20 beta-lactamase positive strains of H influenzae were isolated, but during the studies. The onset of pseudomembranous col'tis symptoms may occur dur- 
were excluded from this analysis because they were resistantto the control antibi- ing or after therapy. 
otic. In 19 of these the clinical course could be assessed, and a favorable outcome Hypersensitivity Reactions: Skin rashes, urticaria, drug fever, and pruritus. Ery- 
occurred in 10. When these cases are included in the overall bacteriological evalua- thema multiforme, Stevens-Johnson syndrome, and serum sickness have been 
tion of therapy with the control drugs, 140/185 (76%) of pathogens were considered reported rarely. 
to be eradicated. l nee Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase. 
Tablets should not be substituted for suspension when treating otitis media. Renal: Transient elevations in BUN or creatinine. 
CONTRAINDICATIONS ! Central Nervous System: Headaches 396; dizziness. 
, . Known allergy to cephalosporins. Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, and 
WARNINGS eosinophilia. Prolongation in prothrombin time was seen rarely. 
SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVI- The following adverse reactions and altered laboratory-tests have been reported for 
OR OTHER DRUGS. IF THIS PRODUCT IS TO BE GIVEN TO PENICILLIN- Adverse Reactions: Allergic reactions including anaphylaxis, toxic epidermal 
SENSITIVE PATIENTS, CAUTION SHOULD BE EXERCISED BECAUSE CROSS- necrolysis, superinfection, renal dysfunction, toxic neph-opathy, hepatic VYSIUDCU EN. 
HYPERSENSITIVITY AMONG BETA-LACTAM ANTIBIOTICS HAS BEEN CLEARLY including cholestasis, aplastic anemia, hemolytic anemia, hemorrhage. 
DOCUMENTED AND MAY OCCUR IN UP TO 10% OF PATIENTS WITH A HISTORY Several cephalosporins have been implicated in triggering seizures, particularly in * 
. OFPENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO SUPRAX OCCURS, patients with renal impairment when the dosage was no: reduced (see DOSAGE AND. 
DISCONTINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY REACTIONS ADMINISTRATION and OVERDOSAGE). If seizures associated with drug therapy ` | 
MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER EMERGENCY occur, discontinue drug. Administer anticonvulsant therapy if clinically indicated. 
MEASUBES, INCLUDING OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS Abnormal Laboratory Tests: Positive direct Coombs tast, elevated bilirubin, ele- 
ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY vated LDH, pancytopenia, neutropenia, agranulocytosis. 
MANAGEMENT, AS CLINICALLY INDICATED. OVERDOSAGE 
Administer cautiously to allergic patients. Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is 
Treatment with broad-spectrum antibiotics alters the normal flora of the colon and not removed in significant quantities from the circulation by hemocialysis or peritoneal 
may permit overgrowth of clostridia. Studies indicate that a toxin produced by — dialysis. Adverse reactions in smail numbers of healthy adult volunteers receiving sin- 
Clostridium difficile is a primary cause of severe antibiotic-associated diarrhea includ- gle doses up to 2 g of SUPRAX did not differ from the profile saen in patients treated at 
ing pseudomembranous colitis. Pseudomembranous colitis has been reported with the recommended doses. 
the use of SUPRAX and other broad-spectrum antibiotics (including macrolides, **Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laborato- 
semisynthetic penicillins, and cephalosporins). It is important to consider this diagno- ries, Inc. Tes-Tape is a registered trademark of Eli Lilly and Company. 
sis in patients who develop diarrhea in association with antibiotic use. Symptoms of 
pseudomembranous colitis may occur during or after antibiotic treatment and may LEDERLE LABORATORIES DIVISION 
range in severity from mild to life threatening. Mild cases usually respond to drug dis- American Cyanamid Company, Pearl River, NY 10965 
continuation alone. Moderate-to-severe cases should be managed with fluid, elec- Under License of Fujisawa Pharmaceutical Co., Ltd., Osaka, Japan 
trolyte, and protein supplementation. When the colitis is not relieved by drug discontin- Rev. 6/90 
uance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 27600 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis. a 
should be excluded. ec Lederle Laboratories 
A Division of American Cyanamid Company 
Wayne, New Jersey 07470 
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% 
There are no unexpected ingredients in our peaches... No added allergens. 
only Yellow Cling Peaches. And none in our bananas... Other baby foods may contain corn, eggs, wheat, 
only Chiquita” Bananas. In fact, every Beech-Nut Stage l cow milk, or citrus. But not Beech-Nut Stage 1. Stage 1 
product contains only a single food. And that makes foods are always single foods, pure and simple. 


allergy a lot easier to manage. No confusing labels. 


No puzzling reactions. Stage 1 product labels are clearly color-coded in red to 
With Stage 1 single foods, you can know the exact make recommendation easier for you and selection 


cause of any reactions that may occur and the exact easier for parents. 
foods that should be avoided.There is much less Beech-Nut Stage 1. It's the only complete line of 
guesswork compared with other brands of baby food. single-food beginner products. And that’s a singularly 


good reason to recommend it. 
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Pure cough suppression} 
for children 


Robitussin 


PEDIATRI 


(DEXTROMETHORPHAN HYOROBROMIDE) 


CONTROLS COUGHS Mus 
UP TO8 HOURS jije HE OC 0031-8610.12 
Tus maRobitussin 


-NON-ALCOHOLIC — Ds ul PEDIATRIC... 
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INTRODUCING 


Robitussin Pediatric 


Now you can turn to the name you trust most—for even more individualized 
therapy. 


New Robitussin Pediatric™ contains 7.5 mg per tsp. of dextromethorphan d 
only — for unsurpassed non-narcotic cough suppression specially formulated 
for children. 


Robitussin Pediatric quiets dry, hacking coughs for up to 8 hours so the 
child can feel more comfortable during the day or rest more comfortably at 
night. Because it's for children, the formula is non-alcoholic and it has a 
cherry flavor to encourage compliance. 








Recommend the name Robitussin?. . . trust the name Robitussin. . . for cough 
and cold therapies as individual.as your patients symptoms. 
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A tradition of effective cough and cold therapy. 9$ 


© 1990 A.H. Robins Company 
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